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Exceptional durability and proven tinned 
W-75 Rated capacity 75 cfh — FOB Philadelphia 
steelcase performance assure long serv- W-175 Rated capacity 175 cfh — FOB Philadelphia 
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| What makes the free-piston engine- 
} compressor go? With only one moving 


4 part, it sounds like a simple device. From i N T | | S | S S U 
' the pens of three engineers at Battelle s- ae 


Memorial Institute in Columbus, Ohio, 


ONLY MAGAZINE EDITED EXCLUSIVELY FOR THE GAS DISTRIBUTION INDUSTRY 











i who have spent considerable time develop- 
- ing this “simple device” into a compact, MANAGEMENT & OPERATIONS 
efficient, gas-fueled unit for air condition- , , atk , : 
ing applications, comes a report that you'll Hydrostatic Testing Distribution Lines by the 
| find in this issue of AGJ. How the mg PR 56805 0-00 cy census eesaresseeae beunees 19 
is =ngine-c ssor works and a lot 
; aia cctatat teleniiedion on such Plan to use hydrostatic testing on your new distribution lines? Here are complete 
() topics as fuel injection, energy balance. details on how to do it and what equipment to use 
| operating dynamics, and modes of suspen- _Di a 
Se exe Unthesied in the dieconion. Man’s The Free-Piston Engine-Compressor ...................... 28 
’ the time to read up on them... by 1961, Small... simple... efficient... compact... gas-fueled... new unit developed 
| they'll be on the market, cooling homes at Battelle Memorial Institute promises great things for the gas industry 
and selling gas (see page 29). . nan 
i : Driver Training Pays Off In Improved Safety Record......... 32 
| Pig-Type Proof-Testing Pittsburgh Group Companies of Columbia Gas System use unique driver training 
So many readers inquired about device as integrol part of driver: refresher course 
| “further information” on the hydrostatic % 
testing method described in Sherm Rey- CORROSION 
nolds’ article in the July issue that the 
Southern California Gas Company distri- . , . 
' ; : H 
bution engineer agreed to prepare a Corrosion Notebook: Cathodic Protection of Gas 
follow-up article describing in detail the IIR as ene indeuaee eee eaws ae eeadewe ws 33 
testing Operation, equipment used, _and At Northern Illinois Gas Company, corrosion control is everyone's business; new 
outline a procedure that other gas distri- techniques combined with time-tested methods assure “‘built-in'’ protection 
! bution company operating men could 
use. Reynolds’ article, beginning on page # 
19 in this issue, is complete with tables & LOAD BUILDING 
and illustrations that will serve as a guide , 
for anyone with a desire to do their own # Robertshaw-Fulton To Make, Market Free-Piston Unit 
. hydrostatic testing. ee eee 29 
Next Month 50-Year Old Cement Plant Converts To Gas................ 31 
..-"The Sizzling Sixties” are on their way, 7 . . 
the experts tell us, and 1960 is to be the ; Miniature Regulators for Gas Lights...................... 38 
first year in a decade of accelerated ; Design and procuction of regulators for gas lights required considerable 
( growth in population, business activity, ingenuity to produce “miniaturized” versions of standard regulators 
etc., including sales of gas and gas appli- ; 
ances. Prophesies of the many business 
and economic seers will be reviewed in CONSTRUCTION 
AGJ’s “Outlook Roundup” in the Febru- et i uae 
ary issue... Distribution Developments .......................000000- 42 
. Computerized gas dspatching is mak- §) ‘Newt aot current or planned conduction proj in ga diribution wt 
ing its debut in Denver these days at & , P 
Public Service Company of Colorado’s # a 
gas department. How that utility is put- FEATURES & DEPARTMENTS 
tng a computer to work, reading tele- & 
; a typing out rang nage on ie MCF — News Hilites: Integrated U.S.-Canadian gas 
dispatching problems in the wink of an # : : 
aye will be described in a teo-auet eatiele, : SE SE A-ha oni khacs oacdch ese 3 
it e firs ect} se ° . 
Fel Ms el section scheduled for the Bs Men At Work: News about people you know in the industry......... 8 
... Flaming fountains are becoming popu- Industry Newsreel: Ceremonies highlight new plant, 
lar with architects looking for a new or f& TTT CE ee Cr er rr rere Cee 16 
dificrent way to highlight modern build- ; : ; : 
ings. They are also good loads for gas Coming Events in the Gas Distribution Industry................ 18 


uti ties to go after. In February, some 


unique “fire and water” displays will be Product Parade: Showcase of new equipment, materials, and services 52 





reported. 
Professional Directory: Guide to engineering and consulting services 53 
- Advertisers’ Index: Your guide to suppliers of quality products... ... 55 
igar) 
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FOR GAS UTILITIES i. 
| 
52 Va 
CHIC, 
e e . ‘ 53 We 
A message to our friends in the Gas Industry “ will — —o by pote member of the Los / 
eam... through the use of our warehousing facilities 
from William H. Cochrane, President, N : : 
ee wn ee ee ee SY and through the interchange of experience and knowl- > ds 
I’m happy to announce that edge gained from our research and development pro- 1010. 
Superior Meter Company has grams. Like the other divisions of Neptune, Superior ,) BIRMI 
been merged into Neptune Meter will now have the technical and financial resources to bod 
Conipany’s corporate structure. exploit major advances in measurement. As a result, we 2370 | 
ie Senner-sebeidiery -will-now are sure that you in the gas industry business will also DALL, 
be known as the Superior Meter seaveiane - 800 D. 
Dhistslen of Maptnme, amd will ; At Neptune we are proud of our position as a leader UNITE 
“gene mee Biexer Vice in the measurement field and as the world’s largest 43 Bic 
President of Meptune oa d for 2 6 manufacturer of liquid meters. And we are proud to have WEST 
years a Neptune executive, as General Manager Sup gr ieee integral part of the Neptune organiza- loherr 
: Mestene spentien in on iaidaaaiaa fields We tion. For “superior” hardcase and tincase meters and Enne; 
have a wealth of experience in accurately measuring suntan genie, Lees See oe ee a 
and controlling the volume, weight and temperature of Superior Meter Division Men 
gases, liquids and solids. We produce measurement in- Neptune Meter Company 1 Con 
struments and systems for utilities, municipalities, agri- 167-41st Street, Brooklyn 32, N. Y. Sing 
culture; for industry and for defense. li 
Superior Meter Division operates with its own sales Cochnare____ a 
organization as a self-contained unit within our team. WILLIAM H. CocHRANE : im 
. 
fa of 
L/QUID METERS We 


NEPTUNE METER COMPANY | cas merers aoe 


19 West 50th Street + New York 20, N. Y. ELECTRONIC SYSTEMS and COMPONENTS 


for a better / measure of profit for MEASUREMENT and CONTROL i AN 


AGS St See ck BEEN 





AMERICAN GAS JOURNAL 
1859 - 1960 
101 Years of Service 


—— 


Dean Hale 

Editor 

Pat Loar 

Assistant Editor 

Ernestine Adams 

Economics and Management Editor 
Jan Craig 

Editorial Production Manager 
Donald D. Fickert 

Presentation Editor 

Lynn Patton, Cecile Pincus 
Editorial Assistants 
Joe B. Woods 
President and Publisher 

Abbott Sparks 

Vice President and Advertising Director 
E. V. Perkins 

Vice President and Western Manager 
J. E. Kastrop 

Director of Editorial 

L. H. Johnston 

Secretary-Treasurer 

Roland D. Carpenter 

Controller 


Production Manager 

Jack H. Selby 

Assistant Production Manager 
Glen D. Hebert 

Advertiser Services Manager 
Charles McKean 

Circulation Director 

Royal Courtney 

Circulation Fulfillment Manager 
Sherwood R. Entwistle 
Circulation Promotion Manager 
Harold L. Seamans 

} > Circulation Field Service Manager 
a 


steels cial 


Presid >: 





ee or 


NEW YORK: John L. McDonald 
ly Clyde Dillehay 

52 Vanderbilt Ave., MUrray Hill 6-7232 

CHICAGO: E. V. Perkins 
H. G. Fitzpatrick 


) 53 West Jackson Blvd., HArrison 7-6883 
| LOS ANGELES: Richard P. McKey 
; Bruce Berkey 
| 465 Converse Place, Pasadena, MUrray 1-0685 
> CLEVELAND: G. A. Warren 
| 1010 Rockwell Ave., TOwer 1-4231 
y BIRMINGHAM: Fred W. Smith 
| 1201 Forest View Lane, Vesthaven, TR 1-5762 

| HOUSTON: Jess Adkins 
i) 2370 Rice Blvd., Room 110, JAckson 6-2631 
| DALLAS: Ed Sealey 
: Paul J. Mansfield 
| 800 Davis Bldg., Riverside 8-4403 

UNITED KINGDOM: Kenneth S. Brooks 
| 43 Blandford St., London, W. I. 
| WESTERN GERMANY - HOLLAND: 
4 Norbert Wolfl 

lohernockenstrasse 18, 

Ennepetal-Voerde, Germany 

Cable Address: PEPUB 


— 


Member Audit Bureau of Circulation and Associated 
i Business Publications. Subscription Rates: U. S$. and 
Caneda $3.00 per year; $5.00 two years; $6.00 three 
years. South American and Foreign $5.00 per year. 
Single copies, $1.00 except August 15 Handbook issue 
Not sold separately. Payments from outside U. S. A. 
May Se made by international money order, New York 
od exchange, check on U. S. bank, UNESCO coupons, or 
1) Write for name of nearest representative who can 
| handie your order in currency of your country. Send 
{ subsc:iption correspondence and change of address to 

Ame: <an Gas Journal, P. O. Box 1589, Dallas 21, 


= REE iS an cs 


Texcs. Subscribers should notify psblisher promptly 


oe seg 


i of ony change of address, giving old as well as new 
a addres, including city postal delivery zone, if any. 
©) 'f posible, enclose address label from recent issue of 
4 — ne. Allow one month for change to become 
4 ec e. 


Printed in U.S.A. 








> ANcRICAN GAS JOURNAL, January, 












* NEWS HILITES OF THE INDUSTRY 


s 


Individual memberships in A.G.A. will cost more in 1960. Dues for Class A 
individual members (company or associate employees and officers) have 
been increased from $5.00 to $10.00 per year, plus 50¢ for each additional 
Section beyond one in which the member desires to register. A new category 
has been established — Class A memberships for personnel retired from em- 
ployment by a member company, with annual dues of $3.00 without regard 
to number of sections. Class B individual members (officers or employees of 
foreign company members of A.G.A. or with domestic companies that are 
not A.G.A. members) will pay $15.00 per year instead of $8.00, plus the 
50¢ charge per additional section. No change in dues was made for Class C 
individual members — teachers or students in higher learning institutions or 
members of state and federal agencies, they will still pay $3.00 annually. 
A.G.A.’s Board of Directors voted the increases, first increase since A.G.A. 
was founded in 1918, to help meet rising costs of serving individual members. 


Liquefied natural gas as a source for both regular supply and peak day load 
demands is being studied by Brooklyn Union Gas Company. Under considera- 
tion is a plan, estimated to cost up to $20,000,000 that would involve bringing 
LNG from the Gulf Coast, Venezuela, or the Middle East by tanker. Ship- 
ments would be equivalent of 50,000,000 cu ft per day, and would supplement 
presently available pipeline supplies from the Southwest and from storage 
fields in nearby Pennsylvania. 


“A losing proposition” — that’s the natural gas producing business, says 
Charles E. Webber of Sun Oil Company, and it has been since the Supreme 
Court ruled in 1954 that natural gas producers are subject to the FPC’s 
utility-type regulation. Webber, technical advisor in Sun’s production depart- 
ment, told a Pennsylvania civic organization recently that practically all of 
the gas price investigations conducted in Washington “show that the produc- 
ers’ gas costs them more than they are receiving from sales.” The producers’ 
plight, he emphasized, stems from the FPC requirement that gas prices be 
based on “cost-of-service.” Webber pointed out that, with a world-wide over- 
supply of petroleum and products, the oil industry could offset falling natural 
gas revenues by curtailing its search for new oil and gas reserves. “When 
exploration is curtailed, underground gas reserves drop,” he warned, point- 
ing out that in the near future, gas distributors “will find their sources of 
supply falling off with no new ones to replace them.” 


Natural gas inevitably will find its way into a joint U.S.-Canadian system of 
production and marketing, says the National Planning Association. The private 
research organization’s Canadian-American committee, in a study on natural 
gas, reports that economic forces point in the direction of a continental system 
and will eventually overcome current complications. The report noted that 
nat iral gas supplies about one-fourth of the total energy needs of the U. S. and 
Canada, and predicts that by 1970 it may provide as much as one-third of 
such energy requirements. Political and governmental implications of natural 
gas — first as a fuel and second as a fuel in international trade — are seen as an 
obstacle to rapid expansion. Delays and disappointments under such circum- 
stances appear to be inevitable, said the report and the time taken up by the 
lengthy series of discussions and negotiations that most promotions of pipe- 
line projects must face, add “substantially to the cost of each project.” Core 
of the growing question of natural gas in North America is not a problem of 
conservation (indeed, it states, potential reserves in the U. S. and Canada 
amount to many hundreds, if not thousands, of trillions of cu ft) but the 
problem of “a working environment more conducive to trade.” 
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Your F/SHER/MAN offers you 


a Silent sentinel with 
hundreds of applications | ' 
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FISHER 
TYPE 99 


This one all-purpose regulator handles  ~ 

literally dozens of complex control jobs &S 
that now require several types of regu- 
lators in combination. The control in- 
stallation is simplified. Initial costs are 
cut. Maintenance on the line is mini- 
mized. In a few minutes Type 99 con- 





MULTI-PURPOSE - 
PRESSURE REDUCING =} 
GAS REGULATOR 


ee 
ORIFICE SIZES— 
INNER VALVE STYLES 


’%" Composition Disc 
J] Single Port. Max. Inlet 
“aE 250 psi. 144” Composition 
Disc Single Port. Max. 

] Inlet 150 psi. 


%” “0” Ring Single Port. 
Max. Differential 250 psi. 
1%” “0” Ring Single Port. 
f Max. Differential 250 psi. 
(with heavy main spring) 
2” “O” Ring Single Port. 
Max. Differential 40 psi. 


2 a lI 8 te oe 











verts to high or low pressure pilot | 
with minimum parts required. If you 
want additional information about 
capacities and construction details 
write Fisher for Bulletin P 99C. 











The factory pre-set spring provides powerful lock- 
off action. 


Large, effective area of main diaphragm in combina- 
tion with relay pilot assures trouble-free accuracy. 





It is only a matter of minutes and a minimum of 
parts to convert to high or low pressure pilot. 





2” threaded or flanged inlet and outlet. Standard 
hi-tensile iron body for up to 150 PSI inlet, XH or 
bronze body for up to 250 PSI inlet. 








vont 





Composition valve disc assures tight shutoff on 
zero flow and excellent regulation from low flow | 


on to maximum capacity. | 


2” “‘O"' Ring Double Port. Max. Differential 100 psi. 








© 6000 
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IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD .. . CHANCES ARE IT'S CONTROLLED BY.. 


FISHER GOVERNOR COMPANY 


Marshalitown, lowa / Woodstock, Ontario / London, England 
CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsylvania SINCE 1880 
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INSTALL 

MUELLER. 
EXTENSION 

STOPPER 1 Uncover Mueller H-17151 Satin 


Stopper Fitting which was installed 


a7 | TTINGS NO Ww as dead end cap when original line 




















»»2@xtend lines 
anytime without 
shutdown! 






Here is a fast, simple method to extend 










dead ends without interrupting 
* l service on the existing line. 


ut 
Is 








Stop-off line at fitting with Mueller 
” Stopping Machine and cut off capped 
end of fitting. 





and weld Mueller H-17490 Save-A- ize pressure by running hose from equipment and plug and cap exten- 
Valve Drilling Nipple to new line. by-pass connection of stopping ma- sion stopper fitting and drilling 
chine to drilling nipple. nipple. 


Weld new line extension to fitting A Purge air from new line and equal- © Remove stopping machine and other 





Write for complete information ae 

and specifications on these exclusive GEM Sponsor Sa 
fittings for dead end extensions. 
Other Mueller Extension 






MUELLER ¢€O. 


















» oF ; or M DECATUR, ILL. 
~ 4 Stopper Fittings are available . 

:) 5 for future stop-offs and for ae 

j ; lateral connections. 





Factories at: Decatur, Chattanooga, Los Angeles; 
in Canada: Mueller, Limited, Sarnia, Ontario 
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GAS REGULATOR 


Model 57-S, a simple spring loaded regulator, operates on a new 

SIZE: 2"—8"—1,""—6" diaphragm principle which will control accurately until the regulator 

125 lb. iron—W. P. 175 psi is wide open. The outlet pressure “‘fall-off,’’ typical of spring regulators, 

250 lb. ductile—W. P. 400 psi is eliminated—not by an uncontrolled velocity effect— but by a 

Series 30 steel—W. P. 720 psi_ diaphragm which changes its size as the valve moves to give straight 
line control. For pounds-to-pounds service,—controlled pressures 

to 75 psi with same assembly. 


#2 PRs 


Also, a new body design—441—with gas exit areas greatly enlarged to 
prevent turbulence and increase capacity. 

And to help in your visual inspection program—side inspection plates on 
both sides of the body have been included. Screwed-on with O-ring seal, 
they can be quickly removed and replaced—no gasket problem. Standard 
face-to-face dimensions now make the 441 interchangeable with other 
regulators. 


ACCURATE 





Chali Tilton a 


MANUFACTURING COMPANY 






Inspection Plates 
Both Sides, 
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Meter Boxes by Handley Brown Heater Co., Jackson, Michigan 








Gas meter covers go modern 


Attractive new meter covers are among the latest in a long 
parade of products made better, many even made possible, 
through the use of versatile KRALASTIC® rubber-resin. 

Modern in every sense is KRALASTIC... lighter than 
aluminum, dentproof, rustproof, rotproof, unaffected by 
weather, integrally colored, easily molded to any shape 
and texture for smart and lasting service. 

And here, in these pleasingly utilitarian meter covers, 
is an excellent example of KRALASTIC’s properties at work. 
Lightweight in looks as well as in fact, these covers blend 
gracefully with any home. The thin, tough, well-designed 





shell can either be mounted outside or recessed into the 
wall for a still cleaner appearance. With KRALASTIC, the 
first cost is the last. Yet these clean, modern, practical 
covers pay quiet, continued tribute to the service itself 
for years. 

Consider the modern advantages KRALASTIC offers 
you...not only in meter covers, but in pipe, valves, and fit- 
tings as well. In tool boxes, pump housings, in the products 
you make or use. For more information on the product 
improvement possibilities KRALASTIC offers you, write the 
address below. 


United States Rubber 





Naugatuck Chemical Division 
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DIS’, OFFICES: Akron © Boston © Gastonia « Chicago * Los Angeles * Memphis * New York * Phila. * CANADA: Naugatuck Chemicals, Elmira, Ont. * CABLE: Rubexport, N.Y. 


152-A Elm St. 


Naugatuck, Connecticut 


Rubber Chemicals * Synthetic Rubber « Plastics * Agricultural Chemicals * Reclaimed Rubber ¢ Latices 
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@ Charles R. Jacoby has been appointed 
sales representative for all products, of 
Vulcan Rubber Products Division of 
Reeves Brothers, Inc., New York. His 
territory includes all of Missouri, except 
Kansas City; Nebraska; Iowa; Southern 
Illinois and Indiana, and Western Ten- 
nessee and Kentucky. 

@ Robert L. Gage, manager of the indus- 
try development division of Michigan 
Consolidated Gas Company, has been 
elected president of the Detroit Area 
Economic Forum succeeding Louis Ran- 
dall, research director of the J. L. Hudson 
Company. 

@ Horton L. Chandler and Roy E. 
Wright have been appointed vice presi- 
dent — relations and vice president — 
sales for the NEGEA Service Corpora- 
tion in Cambridge. 





@ Philadelphia Gas Works, division of 
U.G.I., has announced the following per- 
sonnel changes: Norman R. Downey and 
Charles Carpino have been named assist- 
ant supervisors of the distribution section; 
and three newly-named special assistants 
are Daniel M. McHugh, Jr., former senior 
street division clerk; Richard J. Smith, 
former work dispatcher and William C. 
Brown, former senior street division clerk. 
Edward W. Bercofski has joined the in- 
dustrial engineering group of the office 
of director of finance and accounts. He 
was formerly with Minneapolis-Honeywell 
in n Pottstown, Pa. 





STANDARD MAGNESIUM ANODES CUT MAINTENANCE COSTS, 
ELIMINATE HAZARDS, REDUCE UNACCOUNTED-FOR GAS! 


Maintenance costs are skyrocketing. Yet a simple, 
effective method of reducing or completely elim- 
inating these costs is with Standard Magnesium 
Anodes. And they eliminate hazards and reduce 


unaccounted-for gas. 


A cathodic protection system using Standard 
Magnesium Anodes is inexpensive and easy to 
install. It will add years of maintenance-free life 
to old as well as new lines by stopping corrosion. 


Protect that next installation by using Standard 


Magnesium Anodes. 


ASTEnC etc Magnesium y 
Corporation : 


~~ 7503 East. 4ist Street ‘« ie ulsa, Oklahoma 


MAGNESIUM INGOT °@ 





MELTING FLUX 


MEN AT WORK 


IN THE GAS DISTRIBUTION INDUSTRY 
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@ Ebasco Services, Inc., has announced § 

two new appointments in the manage. ¥ 
ment consulting division: R. D. MacTavy.) 
ish, a man with over 15 years experience 
in top management posts in industry, gov- § 





ernment and education and former head 


of his own management consulting firm, f 
has been named general management con- F 
sultant. Harold P. Richmond, a former?) 
vice president of Public Service Co. of § 
North Carolina, Durham, North Caro. 

lina, and a man with 30 years experience § 

in the utility field, has been named gen. 
eral gas consultant. a 


H. P. Richmond 


T. W. Laub 
@ Theodore W. Laub, 





former budget) 


manager, has been promoted to adminis- ; 
trative assistant to the general superin-77 


tendent of The Peoples Natural Gas Co. 


4 


of Pittsburgh. He will be responsible for { 


managing the operating department office 
in Pittsburgh as well as office adminis-| 
tration of the operating and capital 
budgets. 


3 
| 


@ Public Service Electric and Gas Co 


of Newark, New Jersey, has announced” 


the following personnel changes: Howard |) 4 


C. Roemmele, former assistant to the gen-! 
eral superintendent of gas distribution, has 
been promoted to transmission and dis- 
tribution engineer, gas distribution de-| 
partment, succeeding Martin J. White, 


4 


id 


who has retired on pension after more ~ 


than 43 years service. Frederic C. Scofield 
has been promoted from district superin- 
tendent, Jersey City district, to division 
design engineer, Hudson division; Mark’ 


G. Hoepfner, from district superintendent ~ 


Paterson district, to district superinten-| 
dent, Jersey City district; Walter W. Wer: 
der, from district superintendent, North 
Hudson district, to engineer, Hudson di- 


vision. John E. Lacey was promoted from 


district superintendent, Ridgewood dis- 
trict, to district superintendent, Paterson 
district; Arthur Barrowclough, from dis- 


trict superintendent, Pompton district to)” 


district superintendent, 


Ridgewood dis-|7 


trict and Wilbur Ackerman, from assistant ~ 
to the superintendent of distribution, | 
Ridgewood district, to district superinten- 


dent, Pompton district. 
@ Robertshaw-Fulton Controls Co. has 
announced two personnel changes: Rob:| 


ert D. Spriggs has been named director! 


of industrial relations and Charles A. 
Bogenrief former director, facilities and} 


tooling, has been elected vice president, j 
manufacturing, for the company. Spriggs|> 
has formerly been associated with Bruns-/ 


wick-Balke-Collender Co. and Caterpillar 
Tractor Co. 

@ T. G. Humphreys, former assist: int 
chief engineer has been named chief en-) 


gineer for Alabama Gas Co. succeeding : 


C. F. Stubbs, who recently resigned. 5 
@ Eugene A. Cook, Jr., has been ap 
pointed chief engineer, Selas Corporation} 
of America. He was formerly staff engi} 
neer for Surface Combustion Corp. i 



















SKINNER-SEAL 
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om Made of malleable iron. Single massive bolt. 
is All sizes, 1/2” to 12” inclusive. For steel, cast 


ion.) iron and Transite pipe. 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 









SKINNER-SEAJ. service SADDLE 
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Model 772 digs to 5’6” depth in cutting widths from 10-24”. Model idth wh 
773 is identical except for wider track gauge pad widths. 


BARBER-GREENES 


00% 


The big difference: Hydra-Crowd transmission that lets you 
instantly dial maximum crowding speed for any ground condition | 


Barber-Greene wheel ditchers obsolete all others 
digging to 5’6” and 7’ depths by out-producing 
them from 25 to 100% every day. And your Barber- 
Greene delivers a peak age pay-off in: 1) 
variable ground conditions; 2) frost, caliche, and 
hard pan-type; and 3) sticky ae type digging. 

Exclusive dual-range Hydra-Crowd transmission 
makes the big difference, enabling your operator to 
dial instantly the maximum crowding speed for any 
ground condition, or reverse instantly, too. He 
selects from infinitely variable crowding speeds in- 
dependent of wheel and conveyor drive. No four- 
operation gear shifting. No guessing about gear 
ranges. No stopping to change speeds. 

More Barber-Greene exclusives that contribute 
to precision performance with lowest cost of opera- 


tinually absorbs digging shocks, reduces transfe! 
of twist and tilt from wheel to chassis when dig) 
ging curves or over uneven ground. 


All-hydraulic spoil conveyor independent of 
wheel speeds for instant selection of infinitely} 
variable speeds— instant reverse. 


Hydraulic controls give greatest accuracy in dig 
ging to line and grade. 


Crawlers are easily adjusted in one-tenth thi) 
time of ordinary crawlers. 


Automatic overload guard, hydraulic brakey 
and hydraulic wheel hoist protect both man al'f 
machine. B Boo. 
) 24. 


Call your Barber-Greene distributor for your 0! 
job demonstration. You’ll get proof why you can! } a 
afford to dig ditch with any other machine. 


tion include: 
e Flexible drawbar between chassis and boom con- 
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odel 774 shown with standard 5’6” depth, 30” 
idth wheel. Optional model digs to 7’ depth. 


WHEEL AND DEAL 
DITCHING BONUS 


MODEL 774—INDUSTRY'S BIGGEST BUY FOR DIGGING 7-FT. DITCH 











mn | The new Barber-Greene Model 774 Wheel Ditcher can be equipped 
with a 7-ft. wheel with complete options and accessories for 50% 
less than you pay for any other wheel ditcher that can dig this 
depth. Call for prices and be convinced. 











Manufacturer of the only modern ditcher line 
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Main Office and Plant AURORA, ILLINOUS, o. o. &: GC 


Plants in DeKalb, Illinois..Detroit..Canada England..Brazil..Australia 





| Crowler, rubber-tired Barber-Greene Vertical 
Boon Ditchers cut low costs trench from 5% to 
24-in. wide and to 7 ft. deep. Model 784 is shown. 
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Men at Work 


@ Joseph J. Hedrick retires as president 
of The Peoples Gas Light and Coke Co., 
Chicago, effective January 1. Remick Mc- 
Dowell, executive vice president, succeeds 
Hedrick as president. Robert M. Drevs, 
secretary, has been elected a vice presi- 
dent. The position of executive vice 
president will not be filled. 


@ Ralph C. Faust, Jr. has been named 
district sales manager for Grayson 
Controls Division, Robertshaw-Fulton 
Controls Co., with headquarters at Had- 
donfield, New Jersey. 





@ Maxitrol Company has appointed Clif- 
ford A. Terry ch:ef tool engineer. He was 
formerly with Detroit Transmission Di- 
vision of General Motors Corporation 
and the Kelvinator Division of American 
Motors. 


@ John A. Dickinson, chief of the codes 
and safety standards section of the Na- 
tional Bureau of Standards, retired Sep- 
tember 30, after over 40 years of service. 


@ William J. Harvey, vice president in 
charge of gas operations, Public Service 
Electric and Gas Co., Newark, New Jer- 
sey, has been appointed chairman of the 
A.G.A.’s_ Laboratories managing com- 
mittee succeeding N. B. Bertolette, chair- 
man of the board, The Hartford Gas Co., 
Hartford, Connecticut. 


@ John J. McKearin, general sales man- 
ager of Laclede Gas Co., St. Louis, has 
been elected vice chairman of the A.G.A.’s 
residential gas section. 


@ Hamilton King, local manager of At- 
lanta Gas Light Company’s Sandersville, 
Georgia, office, has been named manager 
of the Buckhead office. 





@ Russell Lloyd Brown has been pro- 
moted to the newly-created position of 
manager, heating and air conditioning 
products, of Arkla Air Conditioning Corp. 
He was formerly assistant to the sales 
manager. 





R. L. Brown J. H. Brinker 


@ John H. Brinker has resigned his post 
as vice president and general manager 
of the Permaglas Division of the A. O. 
Smith Corporation to accept the position 
of executive vice president of the J. I. 
Case Company, manufacturer of farm and 
construction machinery. 


@ Ohio Fuel Gas Company has an- 
nounced the following personnel changes: 
Lorin Lepley, former district plant en- 
gineer at Elyria, has been promoted to 
Galion local manager succeeding K. E. 
Gallant, recently named Ironton division 
manager for Ohio Valley Gas Co. Charles 
Wright, serviceman-in-charge at Barnes- 
ville, has been named local agent in Lee- 
tonia, succeeding Harold Alexander, for- 
mer serviceman-in-charge for the area, 
who has been transferred to Salem to take 
charge of an O-F construction group. 
Eugene J. Walsh, formerly an engineer 


in the rate department at O-F, has been 
promoted to the legal staff. 


@ Pacific Gas & Electric Company has 
announced the impending retirement of 
Joseph A. Love as manager of the gas 
construction department and the appoint- 
ment of M. H. “Hap” Chandler to suc- 
ceed him effective December 31. Chandler 
was formerly senior gas construction 
engineer. 


@ Jim Edwards, superintendent of dis- 
tribution for the eastern division head- 
quarters in San Bernardino has retired 
from Southern California Gas Co., Los 
Angeles, California, after completing 52 
years of full-time employment with the 
same firm. He is the unchallenged champ. 
He began his career with the utility in 
1907 at the age of 16 and retired at the 
age of 68. 


@ Washington Gas Light Company has 
announced the following changes in per- 
sonnel: Edward M. Fowler, dispatching 
supervisor, service, has been assigned a 
new position as planning supervisor; and 
James C. Garrett, chief clerk service, has 
been assigned to the post of dispatching 
supervisor. 


@ Central Hudson Gas and Electric Cor- 
poration, Poughkeepsie, New York, has 
announced the following personnel 
changes: Raymond G. Erickson has been 
appointed manager of the newly-created 
public relations and information division 
and Anthony S. Megargee has been ap- 
pointed advertising director in the new 
business development division. Changes 
became effective in October on the retire- 
ment of Vernon E. Shepherd, manager of 
the former advertising and information 
division. 








SENSITIVE, AUTOMATIC CONTROE 
CAPACITY ON LARGE GAS LOADS: Reynolds 
PL Series Gas Regulators are designed for any type 
of gas regulation requiring accurate outlet pres- 
sure conditions with normal capacities greater than 
5,000 cu. ft./hr. Even regulation improves meter 


accuracy. 


PILOT LOADED | 


...for Peak Perforn 





FOUR MODELS, Screw or Flange. Psi to Psi or 
Psi to oz. regulation. Reynolds PLP Series Pilots 
are designed for easy field maintenance. 


REYNOLDS GAS REGULATOR CO., INC., ANDERSON, INDIANA| 


) rn Oe = eo Ae 
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LOUISIANA 







If It's a Reynolds Gas Regulator, 


It's RIGHT for the Job 


GAS COMPANY 
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@ Controls Company of America has an- 
nounced two key personnel changes affect- 
ing the handling of sales and engineering 
in the heating and air conditioning con- 
trols division. R. W. Sioane, has been pro- 
moted to director of engineering-heating 
and air conditioning controls and Harvey 
B. Wilgus has been named assistant di- 
rector of sales. 





M. E. Morgan Milo Miller 


@® James E. Borchert has been named 
corporate director of procurement for the 
A. O. Smith Corporation, Milwaukee, 
Wisconsin. Borchert takes over direction 
of purchasing activities from Milton E. 
Morgan who has been appointed vice 
president of the company’s Permaglas 
division at Kankakee, Illinois. Milo Miller 
has been appointed vice president of the 
Permaglas division; he will also continue 
to handle his previous duties as general 
manager of consumer products for the 
division. 


@ Henry M. Heyn and Eugene P. Heiles 
have been appointed vice presidents of 
Midland-Ross Corporation. Heyn, as vice 
president of Midland-Ross, will head up 
Surface Combustion, a division of Mid- 
land-Ross Corporation. All Surface plants 
will continue to report to him, including 
Surface industrial equipment operations 
in Toledo; Janitrol Heating and Air Con- 
ditioning, Columbus, Ohio, and two sub- 
sidiaries, Webster Engineering, Tulsa, 
Oklahoma, and Surface Industrial Fur- 
naces, Ltd., Toronto, Canada. Heiles, 
formerly vice president and controller of 
Surface Combustion, as a vice president 
of Midland-Ross, will assume the new 
duties of general manager of Surface’s 
Toledo operation. 


@ Schramm Inc. has appointed five new 
directors: Henry B. Coleman, director of 
material; Charles M. Dannenberg, per- 
sonnel manager; P. F. Smith, IV, dealer 
sales manager; George J. Stradtner, ex- 
ecutive engineer; and Edward W. Wilson, 
factory manager. Harold J. Schramm has 
been appointed as the new president filling 
the vacancy left by the death of Henry 
N. Schramm in May. Leslie B. Schramm, 
who has served as secretary since 194] 
and sales manager since 1949, has been 
appointed vice president; he will continue 
to direct sales activities. Smith, newly- 
elected to the board of directors, succeeds 
L. B. Schramm as secretary. 


@ Leslie B. Worthington, who started as 
a sales apprentice with a U. S. Steel sub- 
Sidiary 36 years ago, has been elected 
President and chief administrative officer 
of United States Steel Corporation, suc- 
cecding the late Walter F. Munford. Until 
his present appointment, he has been 
President of the Columbia-Geneva di- 
vision of U. S. Steel with headquarters in 
Sai. Francisco. 


@ ‘{yster Company has appointed C. 
Jim Stewart and Stevenson, Inc., Houston, 
to handle the industrial truck dealership 
Previously handled by Collier-Hile Co., 
Houston, recently acquired by Stewart 
an’ Stevenson. 
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Disc-Type 
Bulletin No. MN-1000 


Disc-Type — for horizontal or vertical opetation has new disc 
design — provides tight shutoff against back pressure. Will open at 
low pressure. 


All parts easily inspected without removal from line. Practically no 
maintenance or replacement. 


Aluminum discs are standard, operate to temperature of 200°F. Stain- 
less steel discs on request, operate to 400°F. Soft seat discs are available. 


Sizes 14” to 114" in brass, 2” to 4” cast iron, 3” to 16” in flanged cast iron. 


Diaphragm-Type — available in horizontal or vertical designs, 
these check valves are designed to withstand back pressure of 50 psi 
(valves for higher back pressures furnished on special order). 


Diaphragms of neoprene furnished as standard. 
Temperatures to 200°F. 


Sizes for horizontal models range from 14" to 4” (6” flanged); vertical 
model sizes from 14” to 4”. 


Diaphragm-Type, Horizontal 
Bulletin No. MN-2000 


Diaphragm-Type, Vertical 
Bulletin No. MN-2000 












industrial Combustion Division 










ECLIPSE FUEL ENGINEERING CO. 1108 Buchanan Street 
ROCKFORD, ILLINOIS 
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PILOT REGULATOR 
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TYPE “CBV-202’’ REGULATOR 





One of many compact, safe and reliable gas control installations 


Incorporated are RELIANCE® Type “CBV-202” High Pres- 
sure, Offset Connected, Pilot Loaded Reducing Regulators; 
Type “Z” High Pressure Pilot Regulators, and Type “A” 
Filters. & Type “CBV-202” Regulators are available in 2 
to 12-inch sizes for inlet pressures to 1000 psi. Outlet pres- 
sures from 1 to 300 psi. The offset chamber provides acces- 
sibility to the valve cage unit without disturbing the upper 
structure of the regulator. It is also possible to change dia- 
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AMERICAN 
METER 


co 
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phragm heads from high to low pressures. By replacing 
the rocker arm shaft for low pressure, diaphragm power 
ratio changes from 1 to 1 to 3.4 to 1. @ Type “Z” Pilot 
Regulators operate to 1000 psi inlet pressure. Outlet pres- 
sures from 2 to 300 psi. Available in %, ¥% and %-inch 
sizes. @ Type “A” Filters will handle pressures to 1000 psi. | 


® Write for bulletins containing complete specifications. 


All over Pennsylvania you will see installations equipped with RELIANCE REGULATORS ang AMERICAN METERS for the safest control, and precise measurement of gas 
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General Sales Offices in principal cities 
in the United States and Canada 


RELIANCE 
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Men at Work 


@ William Scholl, Jr., president of Jos. 
Scholl, Inc. has announced the appoint- 
ment of Leslie B. Moxon as vice president 
in charge of construction of gas pipelines 
and gas plant facilities. 





L. B. Moxon R. W. Armstrong 


OQ Robert W. Armstrong has assumed ad- 
ditional public relation responsibilities at 
Whirlpool Corporation with his promotion 
from manager of public relations for the 
RCA Whirlpool sales department to gen- 
eral manager of public relations for the 
company. In this new phase of his work 
he succeeds Maury Marshall who has re- 
signed to pursue doctoral studies at 
Michigan State University. 

@ Stanley B. Graft has joined General 
Controls Co. as export manager in the 
international division and assistant to : f 

Remy H. Ludwig, director of the inter- , a Le sh 4 

i 


yf QOS and you'll 





national prtigeenel . ‘Te. Fre / 
@ Paul D. Williams has been named cad ~ ss 
manager of marketing administration for - : . 

General Electric Communication Prod- get lone Star line pipe 

ucts Department’s national headquarters 

in Lynchburg, Virginia. He is responsible , pene ; oe } 

for commercial service, order processing, Gathering, distribution and transmission lines.. 
sales forecasting and marketing budgeting using Lone Star API line pipe.. give trouble-free service 
for GE’s 2-way radio, microwave, carrier 

current and military communication lines. | month after month and year after year. 


Sane yal 1 an, ged gy Me Every length of Lone Star pipe is subjected to the 


H. ishing, formerly Chicago district API hydrostatic tests in length of time and degree of pres- 
manager, has been appointed genera : els res 
manager of Southwest operations with sure. Yes, Lone Star is rigidly quality-controlled from 
/ Beadquarters in Houston. Walter J. = mining of ore to finished pipe. Lone Star fully normalized 
, @sch, previously sales representative for oes ‘ ; - ‘ ; : ‘ ; : 
it Sicnen aren, has been apecinted Chi- casing, tubing and line pipe are made strictly to Joe 
cago district manager. N. G. Saldana, Roughneck’s standards. 
formerly project engineer at Midwest's 
St. Louis office, has been transferred to 
the Chicago office as sales manager for 
) fabrication and construction. 


J. H. Hillman, Jr., founder of The 
Texas Gas Transmission Corporation 
of Owensboro, Kentucky, and chair- 
man of the board of directors, died 
September 25. 


Julian Nardi, 62, chief mechanical 
engineer of Ford, Bacon & Davis, Inc., 
New York engineering and manage- 
ment consultants, was among the 26 
persons who died in a Piedmont Air- rf ; 
lines plane crash October 30 in a ©1956 Lone Star Steel Company 
Virginia. ; 
N. Henry Gellert, 70, retired utilities 
executive died November 14 at his . . 
home in Seattle. He had retired as Neighbor, wherever Fe Say specify 


president of the Seattle Gas Company Lone Star and we both get a good deal. 
in 1955; and, following his retirement 
from the gas firm, he was an executive 
partner in a consulting engineering 
company. 

Fred Gwynn, 70, founding editor of 
Wonder Flame, company magazine for 
Washington Gas Light Company, died 
Oc ee 6 at George Washington Hos- 
pital. Gwynn, who retired in 1954, 
bevan his 20-year career with WGL in wep PP CUTIVE SASS OF F2EE9 

134 us chief accountent. First issue of W. Mockingbird Lane at Roper * P. O. Box 12226 * Dallas, Texas 


Wonder Flame was issued in January DISTRICT SALES OFFICES 
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B | 1947 912 Republic National Bank Building, Dallas, Texas 


ow Houston, Texas | Midland, Texas ] Tulsa, Oklahoma 
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Home Study Course in Natural Gas 
Distribution—the only one of its kind now 
in print—has been prepared by the South- 
ern Gas Association and will be ready for 
use in January 1960. Of a nontechnical 
nature, the course is designed for gas com- 
pany employees with high school train- 
ing but without a broad background in 
mathematics and science. Although writ- 
ten for the express use of SGA companies, 
the course is couched in broad enough 
terms to be valuable to gas distribution 
companies across the nation. C. E. 
Murphy, a member of the faculty of the 
Division of Engineering at Texas College 
of Arts and Industries at Kingsville, is 
author of the 12-chapter course. The 
course is a project of the distribution 
section of SGA, of which Carrington 
Mason, vice president of operations for 
Houston Natural Gas Corporation, is 
chairman. Assisting him in supervising 
Murphy’s work were M. L. Bird, ¥ice 





student basis where the student will re- 
ceive the text and will submit his answers 
to Mr. Murphy and the Texas A & I staff. 
Upon completion of the course he will 
receive a certificate to that effect. Second 
plan permits a company to secure a num- 
ber of texts and administer the course as 
it sees fit, either by correspondence or in a 
classroom. No certificates will be awarded 
in such cases. Registration fee is $60 per 
course for the individual student. Course 
material is available at $30 per set for 
companies. Enrollment applications are 
being accepted by S.G.A. headquarters 
office in Dallas. 


Donald S. Bittinger, president of Wash- 








Arkansas court upholds the utility re. 
location pay—In a 5-to-2 ruling, Arkan. 
sas Supreme Court noted State Highway 
Commission must puy Arkansas Power 
and Light Co. for removing poles and 
power lines from the ~*ht-of-way used 
for the relocation of U.. ‘67 east ot E 
Dorado. Court upheld the ruling by 
Union County Circuit Court. Both tri- 
bunals said that the commission has the 
right to require removal of utility lines 
from roads and streets to prevent inter- 


ference with such highway projects, but if 





must award “just compensation” for this. f 
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Useful tool for defense against the fy 





















president of Lone Star Gas Company, ington Gas Light Co., Washington, D. C., growing threat of municipal ownership off) ~ 
Dallas, and C. L. Morgan, operating su- has been elected chairman of A.G.A.’s gas distribution systems is being distribu-§) Two 
perintendent for the Texas Division, general nominating committee that will ted by the American Gas Association inf) Sawyé 
United Gas Corporation, at Houston. nominate officers and directors to take the form of a “Preparedness Kit for Mu-F) pate | 
Each = the 12 chapters, which were office following the association’s annual nicipal Gas Utility Elections.” The news) cente 
reviewed by several qualified executives convention in October. Eight other gas in- kit is a concise, clearly written guide on} es fo 
of SGA member companies, are profusely dustry executives elected to serve on the election procedure and includes numerouwp, Norm 
illustrated with photographs, charts and : oars ‘ examples of different information mate-f) Assoc 
sketches, and encompass the entire field of committee are: George P. Garver, presi- rials used in an actual election: it is bef Hann 
natural gas distribution. dent, Natural Gas Pipeline Co. of Amer- ing distributed by the A.G.A. as part off) clude: 
Chapter 1 gives a brief history of the ica; Stanley H. Hobson, chairman of the the PAR Public Information Program§, in use 
gas industry and the method of ogeration board, Geo. D. Roper Corp.; W. M. The kit can be used both by companie—, Hanni 
of a gas company, from exploration and Jacobs, vice president, Pacific Lighting facing franchise or revenue bond cam) Greer 
drilling, through the production, process- Corp.; and W. T. Nightingale, president, paigns and for long range employment ing) the C 
cesar aan ioc ae | enna Cast Sepely Co; Rabert WS ae onl aoeciel poe 
tion and odorization. Other chapters dis- Otto, chairman of the board, Laclede Gas Secnalian on pon a, " 
cuss mains and services, meter installa- Co.; E. H. Tollefson, president, Consoli- ino 2 
tions, construction records, unaccounted- dated Natural Gas Co.; Charles G. Young, Canadian Gas Association has an}. Way 
for gas and leakage, corrosion and cor- president, Springfield Gas Light Co.; and nounced that its testing fees for new gas} sa 
rosion protection, gas utilization, cus- C. H. Zachry, president, Southern Union fired appliance models will be reduced byf) to do 
tomer service, and load forecasting and Gas Co. 10 percent for the coming year. Increasedf) $388 
dispatching. Chapter 11 shows typical or- assistance from manufacturers and prof $290. 
ganization of a natural gas distribution Cleveland Heater Co. of Cleveland, vincial governments have enabled the as sone. 
company and the functions of its different Ohio, has purchased the Mustee Heater sociation to eliminate testing bottleneck} pany 
departments, and the final chapter ex- Co., also of Cleveland, for an undisclosed which added appreciably to the cost off Milw 
plains government's regulatory role in the sum. Cleveland will add Mustee’s X-Flue testing equipment in the past. The 10 perf) Bend 
gas industry. Rocket series to its line of Rex domestic cent figure is based only on an average 0'—) wauk 
The Home Study Course, which is not and commercial water heaters. All manu- all models processed and in many cases) gas fe 
for academic credit, will be available facturing facilities will be maintained at the reduction in cost of testing will amount 3 that 
under two plans. First on an individual Cleveland’s factory on West 114th Street. to more than 10 percent. © prope 
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Distinguished Service Award for 43 years leadership Eight manufacturers of industrial gas equipment, grouped together under th. Saler 
in industrial gas utilization is accepted by Harry R. Blue Flame banner, represented the A.G.A. Combined Industiral Gas Exhibit at thf) of G 
Maxon, Jr. (center) of Muncie, Indiana, on behalf of 4lst National Metal Exposition held in Chicago early in November. Sponsored bif) east 
his father, 76-year-old retired chairman and founder of the American Society for Metals, this largest trade show covered practically evey—, years 
the Maxon Premix Burner Co. of Muncie, who resides in phase of the metal working industry. Among the gas exhibitors were: Americef, field 
Montgomery, Alabama. Making presentation at the Gas Furnace Co. displaying a continuous rotary retort furnace; John J. Fannotf, prod 
A.G.A. ceremony are E. J. Funk Jr. (left), chairman of Products Co. together with Perfection Industries Div. who displayed several type) 2a° s 
the awards committee, and Robert C. LeMay, chairman of infra-red heating and processing burners; Gas Appliance Service, Inc.; Charlee Wi 
of GAMA's industrial gas equipment division. Maxon A. Hones, Inc. who displayed "Buzzer" furnaces, one operating at 2300 F on atmosf sume 
was cited for the many major improvements in industrial pheric burners. C. M. Kemp Mfg. Co., displayed a newly-developed device fof Over 
gas use he has effected — new methods of firing gas production of pure hydrogen. Selas Corporation's display included a high puritif Close 
industrial furnaces and large boilers, and the develop- He generation and purification system. Spencer Turbine Co. showed turbo-compres from 
ment of high temperature gas applications to make sors used for gas combustion systems. Eco 7 


more efficient forge furnaces, refractory kilns, malleable the § 
iron furnaces, and other industrial processing equipment. B tion, 
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> Two Hannibal, Missouri, youngsters, elected to represent Tom 
Sawyer and Becky Thatcher, beloved Mark Twain characters, partici- 
pate in ceremonies in front of the author's boyhood home to mark the 
centennial of the city's first cast iron gas main. William A. Hoffmann, 
as Tom, holds a section of the main, laid in 1859 and still in use. 
Norman Wakeman, editorial director of Cast lron Pipe Research 
» Association, presents Mayor Clyde Toalson with a plaque siqnifying 
Hannibal's membership in the association's Century Club. Club in- 
F cludes nearly 100 U. S. cities with cast iron gas and water mains still 
) in use after 100 years. Left to right: F. T. Russell, executive director, 
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On hand for formal opening ceremonies of a 65,000 sq ft addi- 
tion to the Fullerton, California, plant of American Meter Company 
were, left to right, W. G. Hamilton, Jr., president of American Meter; 
W. A. Russell, assistant superintendent of Southwest Gas Corpora- 
tion; O. L. Freeman, measurement supervisor of Nevada Natural Gas 
Company; Edwin Foote, superintendent of measurement and control 
for General Petroleum Corporation, and F. W. Atkinson, sales engi- 
neer for American Meter. The new plant, which more than doubles 
the size of the Fullerton facility, will house all production, customer 
service, warehousing, and research operations of the Reliance Regula- 
tor Division of American Meter. Reliance, formed in 1896, has been a 
part of American Meter since 1931. 












and the Salem field will be converted to 


Group of New York distributors in the 
appliance field have formed the Eastern 
Range Association to build better and 
closer relations between landlords, build- 
ers and appliance distributors. Alvin Hess, 
Julian Hess Engineered 
Kitchens has been elected president of the 


ram.) 
alll © Hannibal Chamber of Commerce; Wakeman; Mayor Toalson; Chery! 
cam-§. Greening (Becky); ‘Bill’ Hoffmann, and E. D. V. Dickey, manager of 
ent inp. the Citizens Gas Company at Hannibal. 
ectionf’ Milwaukee Gas Light Company pro- 
lic inf} poses to acquire Central Wisconsin Gas gas storage purposes. 
Co., a butane-air system presently serv- 
} ing 2800 customers in Sparta, Tomah, and 
S anf) Waupaca, and has requested permission 
N ga) from the state public service commission 
ed by j to do so. Milwaukee Gas Light would pay 
easede) $388,500 by acquiring capital stock at ssid f 
| prof $290,000 and assuming a $98,500 mort- poem © 
he asf) gage. The new acquisition would be com- 
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pany’s first plant outside of metropolitan 
Milwaukee, Port Washington, and West 
Bend. If the transaction is completed, Mil- 
waukee Gas will seek to obtain natural 
gas for the area. Waupaca is on a new line 
that Michigan Wisconsin Pipe Line Co. 
proposes to install to bring in natural gas 
from Canada to serve Milwaukee and 
other Wisconsin points. Wisconsin Gas 
Co. is a wholly owned subsidiary of Wis- 
consin Utilities Corp. of Chicago. 


Largest Plant Maintenance and Engi- 
neering Show in the 11-year history of the 
exposition will be held in Philadelphia, 
January 25-28. Some five acres of exhib- 
its, containing some 10,000 different prod- 
ucts valued at $7,500,000, will be 
shown. The show is one of the three 
largest annual industrial expositions in the 
country. 


Consumers Power Company, looking 
to the future, has acquired another gas 
field that it ultimately plans to convert to 
gas storage. The company acquired a ma- 
jority of the working interests in the 
Salem gas field in Allegan County south 
of Grand Rapids, and just a few miles 
east of its Overisel gas field purchased two 
years ago. Present output of the Salem 
field which includes 5000 acres with 31 
Producing wells will reinforce Consumers’ 
ga: supply in western Michigan. The field 
wi'l be connected by pipeline with Con- 
Summers gas network by a junction with the 
Overisel-Laingsburg pipeline which passes 
Close by. Later a pipeline will be built 
from the Salem field to the new Overisel 
compressor station. A gathering system in 
th. Salem field is already under construc- 
tion. Ultimately both the Overisel field 


new association. New group plans to in- 
vestigate building department specifica- 
tions in advance, relieving the builders of 
this task, to set high standards of safety 
on all appliances, and to encourage 
prompt customer service by its members. 
Other officers of the association are: 
Harry Klenoff, of Harry Klenoff Co., vice 
president; Samuel Woll of Woll Bros., 
treasurer; and Harold Price of Unity Stove 
Co., secretary. 


New American Standard for Gas-Fired 
Air Conditioners has been published under 
the designation, “Z21.40-1959, American 
Standard Approval Requirements for Gas- 
Fired Absorption Summer Air Condition- 
ing Appliances.” Requirements represent 
basic standards for safe operation, sub- 
stantial and durable construction, and ac- 
ceptable performance. 


Public Service Company of Colorado 
has begun construction of a 12-story $8,- 
000,000 headquarters office building at 
15th and Welton Streets in Denver. It will 
be owned, financed, and constructed by 
1480 Welton, Inc., a wholly owned sub- 
sidiary of PSC, and is scheduled for com- 
pletion in the summer of 1961. Ten floors 
of the building will be occupied by PSC 
with the two remaining floors to be leased 
to other companies for office space. Ex- 
terior of the building will be faced with 
sunset red granite and will be trimmed 
with stainless steel. Three years in plan- 
ning, the new building will have a total 
area of 280,000 sq ft, two basements, and 
will be 204 ft 8 in. high from the sidewalk 
to the top of the mechanical equipment 
housing for air conditioning and elevators. 


Crossett, Arkansas, will get natural gas 
service as a result of a recent FPC ex- 
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aminers’ decision. Mississippi River Fuel 
Corporation will deliver natural gas for 
ultimate distribution in an area adjacent 
to Crossett which is not now served with 
natural gas. Mississippi was ordered to de- 
liver up to 374,000 cu ft of natural gas per 
day to Natural Gas Improvement District 
No. 2 of Ashley County, Arkansas. 


Fisher Governor Company’s 3-day fall 
gas regulator gas conference was attended 
by more than 40 supervisory and admin- 
istrative men from U. S. and Canadian 
gas utility and pipeline companies. In- 
struction covered design, production and 
application of gas regulators. 


Laclede Gas Company, St. Louis, plans 
a new documentary series for TV on St. 
Louis historical highlights. The filmed 
programs, scheduled to start in January, 
will trace such stories as the city’s role in 
aviation history, the Mississippi River, 
and the Gateway to the West, the 1904 
World’s Fair and other highlights of the 
city’s history. The utility company, which 
serves more than 450,000 customers in 
the St. Louis area, was a pioneer in the 
use of radio. It also was one of the first 
to enter television with regular program- 
ming in St. Louis 12 years ago, and the 
first commercial user of sterophonic 
broadcasting and telecasting in the city. 
The new documentary series marks an- 
other first for Laclede—the use of a mo- 
bile video-tape unit operating throughout 
the area to reproduce the necessary ma- 
terial for a documentary of this type. 


Texas Eastern Transmission Co. has 
completed its first salt dome storage well 
for propane storage at Mont Belvieu, 
Texas, and propane is being injected into 
the well. Three of five storage caverns at 
Todhunter in Ohio have been completed, 
tested, and put in service. 


Idaho’s Supreme Court has refused to 
reconsider its earlier opinion that held 
unconstitutional a law requiring the state 
to reimburse public utilities for the cost 
of moving their facilities when necessi- 
tated by highway construction. 
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MORE 
PRACTICAL ENGINEERING 


than any other utility tractor 


Allis-Chalmers utility tractors have it! Check the facts: Profile is 
low, operators see where they’re working. Clearance is high, the 
machines move over rock, dirt, spoil, without hanging up. 
Weight is spread out over a longer wheelbase for stability, yet 
it out-maneuvers other machines in tight quarters. 

You get “‘won’t quit” power, too. You get quick direction 
reversing with the smooth new SHUTTLE Clutch for D-14 
Tractors, power steering and a dozen more features that make 
sense on the job! It doesn’t cost to get complete information 
about an Allis-Chalmers utility tractor. Use the coupon below 
... today! 


D-10 e D-12 « D-14 e D-17 


Utility tractors from 31 to 63 engine horsepower 
with companion equipment to match your needs! 


ALLIS-CHALMERS 


ALLIS-CHALMERS MFG. CO 
Utility Tractors & Equipment, Milwaukee 1, Wisconsin 


Please send me more information about Allis-Chalmers utility 
tractors with [[] backhoe [] loader [J fork lift 


Name 





Firm 





Address 





City. State 
SOLD BY ALLIS-CHALMERS DEALERS EVERYWHERE 























COMING EVENTS 

IN THE GAS 

DISTRIBUTION 
INDUSTRY 


? 


January 1960 


18-20 Compressed Gas Association, Inc., 
47th annual meeting, Waldorf-Astoria 
Hotel, New York City. 

20 NEGA, operating division, Shera- 
ton Plaza, Boston, Massachusetts. 

21-22 Florida-Georgia Gas Association 
sales conference, Tampa Terrace Hotel, 
Tampa, Florida. 

22 Oklahoma Utilities Association, 
accounting section, Tulsa, Oklahoma. 

28 NEGA, accounting division, Statler 
Hilton, Boston, Massachusetts. 


February 1960 


1- 4 American Society of Heating Re- 
frigerating & Air Conditioning Engi- 
neers, semi-annual meeting, Memorial 
Auditorium, Dallas, Texas. 

1- 5 ISA instrument-automation confer- 
ence, Houston, Texas. 

29-Mar. 2 A.G.A. general management 
section conference, Pittsburgh-Hilton 

Hotel, Pittsburgh, Pennsylvania. 


March 1960 


14-18 National Association of Corrosion 
Engineers, annual convention, Dallas, 
Texas. 

21-23 Mid-West Gas Association, annual 
meeting and convention, Hotel St. Paul, 
St. Paul, Minnesota. 

23 Oklahoma Utilities Association, 
accounting section, Biltmore Hotel, 
Oklahoma City, Oklahoma. 

24-25 Oklahoma Utilities Association, 
annual convention, Biltmore Hotel, 
Oklahoma City, Oklahoma. 

24-25 NEGA annual meeting, Hotel Stat- 
ler, Boston, Massachusetts. 

30-April 1 GAMA annual meeting, The 
Greenbrier, White Sulphur Springs, 
West Virginia. 


April 1960 


5- 7 A.G.A. sales conference on indus- 
trial and commercial gas, The Sham- 
rock Hilton, Houston, Texas. 

8-9 Florida-Georgia Gas Association, 
annual convention, Biltmore Hotei. 
Palm Beach, Florida. 

19-21 Southwestern Gas Measurement 
Short Course, University of Oklahoma, 
North Campus, Norman, Oklahoma. 

19-21 A.G.A. Research & Utilization 
Conference, Hotel Carter, Cleveland, 
Ohio. 

21-22 Indiana Gas Association, French 
Lick-Sheraton Hotel, French Lick, 
Indiana. 

25-27 A.G.A.-EEI National Conference 
of Electric and Gas Utility Account- 
ants, Roosevelt & Commodore hotels, 
New York City. 

25-29 American Welding Society, 41st 
annual convention, Biltmore Hotel, Los 
Angeles, California. 

25-27 Southern Gas Association, annual 
convention, Galveston, Texas. 

27-29 NACE Portland Section Corrosion 
Control Short Course, Portland, Ore. 


May 1960 


9-12 National Restaurant Show, Navy 
Pier, Chicago, Illinois. 

9-13 ISA_ instrument-automation cor- 
ference, San Francisco, California. 
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HOW TO USE THE PIGGING METHOD 


OF HYDROSTATIC TESTING 


FOR DISTRIBUTION LINES 


§. L. Reynolds, staf Engineer, Distribution 
Southern California Gas Company 
los Angeles, California 


STRENGTH OR “PROOF” TESTING of dis- 
tribution lines may be accomplished by 
filling the line with water, natural gas, 
air, Or Some inert gas such as nitrogen, 
pumping up to the required pressure, 
and maintaining that test pressure for 
a specified time. 

Water, or “hydrostatic,” testing is 
required in most populated areas when 
high test pressures are applied because 
the relative incompressibility of water 
reduces the hazard that might accom- 
pany a blow-out; there would be no 
explosive decompression as with a gas 
at high pressure. 

The simplest, and sometimes least 
costly, method of hydrostatic testing is 





In a recent article (American 
Gas Journal, July, 1959, Page 17) 
we presented some techniques em- 
ployed by the Southern California 
Gas Company to provide cost re- 
duction in the hydrostatic testing 
of distribution trunk lines. Im- 
proved equipment design and 
handling, the use of written guide- 
lines, and proper assignment of 
duties were described as being vi- 
tally important to the economy of 
such tests. Here, in response to the 
interest expressed in the previous 
article, we offer a more specific 
discussion of theory and proce- 
dures involved in the actual 
testing. 

We recognize that a complete 
treatise on hydrostatic testing of 
pipelines would today include con- 
sideration of the relative merits of 
conventional pigs and the newer 
rubber spheres. However, since 
this is only an elementary treat- 
ment of the general subject, the 
use of conventional pigs only is 
considered for the sake of simplic- 
ity. It is felt that the ideas pre- 
sented here can be easily modified 
to suit any varying condition 
ynce the basic principles are 
understood. 

















Water discharging from 4-in. drain shows how nail board is used to measure flow. In measur- 
ing jet length, disregard spray above and below main water stream. Center of stream always 
strikes plank slightly beyond center of wetted area. This jet is 6 ft long. 


the “‘vent and drain.” This requires the 
installation of high pressure fittings to 
bleed air from the high points and to 
remove water from low points of the 
line. Water is injected and removed 
by gravity flow. The economy of this 
method depends upon the number of 
vents and drains required and the cost 
of obtaining the extremely accurate 
profile needed to assure complete water 
removal. It will seldom be used but 
should not be overlooked where the 
conditions are ideal. The most com- 
mon, and usually more complex, 
method of hydrostatic testing is the 
“pig” method, to which this article is 
exclusively devoted. 

Under the pig method, water is in- 
jected into one end of the test section 
and air removed at the other end; a 
high pressure water pump is used to 
obtain the test pressure; air or gas is 
used to force the water out after the 
test. 

In filling the line with water, it is 
essential that all pockets of air be elim- 
inated. Failure to accomplish this can 
mean the loss of much of the safety 
advantage of this method. Further- 
more, the presence of air pockets .can 
result in a much longer pump-up time. 
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Thus, to prevent mixing of the air and 
water, a squeegee-type pig is pushed 
through the line with water pressure, 
purging air ahead. Similarly, to assure 
removal of all water at the conclusion 
of the test, additional pigging is re- 
quired. This time gas or air forces water 
out ahead. 

This pig requirement considerably 
complicates the procedure and necessi- 
tates the following considerations: 

1. The line must be designed and 
constructed so that a squeegee- 
type pig can be run the full 
length of any section to be tested. 
For conventional pigs, this means 
that only long radius weld ells 
may be used, pipe must be of 
uniform nominal diameter, mit- 
ers may not produce a deflection 
of more than 10-deg., and valves 
and laterals usually must be cut 
into the line after the test. Recent 
progress reported in the manu- 
facture and use of spherical pigs, 
however, indicates that sharper 
bends and other restrictions may 
be allowable. 

Special equipment must be pro- 
vided for the insertion, propel- 
ling, and remoyal of the pigs. 
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Test heads, water meters, check 
valves, pumps, filling and drain 
lines, gages and manifolds, etc., 
must be properly installed, oper- 
ated and removed. 

3. A means must be provided for 
controlling the speed of the pigs. 
If a pig were allowed to run free 
and uncontrolled, it is quite likely 
that it could develop enough mo- 
mentum to cause structural dam- 
age to itself or to the pipeline if 
it encountered a sudden restric- 
tion or change of direction. Pro- 
viding this necessary control 
requires knowledge of available 
pressures, elevation differences, 
water injection and removal 
rates, and careful sizing of auxil- 


iary piping. 
PLANNING PROCEDURE 


Topography is the compelling factor 
throughout the entire procedure. The 
pressure required to fill the line with 
water, the pressure required to retard 
the pig on downhill slopes, and even 
the ultimate gage reading required to 
qualify the line to a given operating 
pressure are all dependent upon eleva- 
tion differences along the length of the 
pipeline. Therefore, the first step in 
planning the test is to obtain elevations 


sufficient to plot a profile of the line. 
(USGS maps are usually adequate for 
this purpose.) 


Pressure Profile 

The end from which the line is to be 
filled (the “sending” end) is assumed 
as zero elevation and all other points 
referenced to it. Instead of plotting the 
profile in feet, however, the elevations 
are converted to psi pressure that would 
be caused by a column of water as tall 
as the elevation above or below the 
sending head. Thus, since 1 ft of water 
causes a pressure of 0.433 psi, an ele- 
vation of 10 ft above the sending head 
would be plotted as 4.3 psig “elevation 
pressure.” 

In the example shown as Fig. 1, all 
points of obvious grade change have 
been so plotted and appear on the Test 
Graph as the line labeled Pressure Pro- 
file. The point shown as — 10 psig is 
actually 23 ft below the sending head. 


Backpressure 


Backpressure is the pressure ahead 
of the filling pig. It acts to oppose the 
force of water behind the pig and is 
gaged at the “receiving” head. 

If the filling pig always traveled up- 
hill, the only force acting to propel it 
would be the water pressure from the 


pump or hydrant. This could be con- 
trolled so that the pig’s speed and posi- 
tion could be determined by the rate 
and volume of water metered into the 
line. Also, a positive pressure at the 
sending head would equal the pressure 
profile reading corresponding to the 
pig’s position. In this case, no back- 
pressure would be needed and the pres- 
sure profile would become Forecasted 
Gage Reading within limits of the pres- 
sure required to overcome pig friction. 

However, suppose as usually hap- 
pens, that somewhere along the line the 
pig starts downhill. Pressure at the 
sending head would then start to drop 
as the water column in the downhill 
leg of the closed system started to in- 
crease, and pressure on the pig tending 
to move it forward would build up as 
more water broke over the crest. 
Eventually, when the pig reached a 
point roughly 34 ft (or 15 psi on the 
pressure profile) below any previous 
crest, the water pressure tending to 
move it forward would exceed the at- 
mospheric pressure tending to hold it 
back. It would then break into an un- 
controlled run, which would continue 
even though water injection were 
stopped. 

To prevent the possibility of a free 
running pig and maintain a check of its 
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Fig. 1. Test graph, prepared in advance, shows pressure profile, 
forecasted gage reading, and backpressure curve. Horizontal scale 
shows length of line (in feet) to be tested and also has a “tenth” scale 


of the pi 


division (in descending order, left to right) of the total length to 
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make it possible to read proportion of total volume remaining ahead 
at any point. This corresponds to the "volume ratio" scale 
(V2) of the table in Fig. 2. 
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pigs. At right, a 6-in. test head assembly. 


position in the line, it is necessary to 
provide backpressure at least equal to 
the amount that the pressure of the 
water column pushing the pig forward 
exceeds 15 psi (atmospheric pressure). 

A second need for backpressure is 
to assure a positive gage reading at 
all times. Whenever the pig is at an ele- 
vation below the sending head, gage 
pressure at the head would be below 
zero and the pressure profile useless if 
no backpressure were applied. This is 
true even if the total pressure profile 
drop is less than 15 psi. 

Backpressure, then, should always 
be at least equal to the below-zero ele- 
vation pressure or to the amount that 
the pressure profile difference between 
the top and bottom of any over-all 
downward slope exceeds 15 psi, which- 
ever is greater. For safety, the indi- 
cated backpressure should be increased 
5 psi and frictional resistance of the 
pig assumed to be zero. 

Backpressure is built up automati- 
cally by the piston action of the pig if 


Typical equipment used in hydrostatic testing with the pigging method is illustrated here. At left, a high pressure pump. Center, 6 and 10-in. 


line while water is injected. However, 
since such a build-up is in accordance 
with Boyle’s Law, it is usually quite 
slow and often it is necessary to pump 
up the line with air to an “initial back- 
pressure” before launching the pig. To 
assist in plotting the backpressure curve 
and to determine the initial backpres- 
sure required, the table shown as Fig. 2 
has been prepared. 


It is based on ihe formula: 


er 
p PV, 
' V, 
where: 
P, = final backpressure, psia 
P, = initial backpressure, psia 
V, = total volume of line = 1 
V., = portion of total volume of line 


remaining ahead of pig 


All calculations are with absolute 
pressures but the table gives gage pres- 
sures. 

A horizontal scale is added to the 





main to be tested into tenths. The num- 
bers are arranged in descending order 
so that it is possible to read off the 
proportion of the total volume remain- 
ing ahead of the pig at any point. This 
corresponds to the Volume Ratio scale 
(V,) of the table. 

Then, by inspection of the pressure 
profile, the magnitude and location of 
the maximum backpressure require- 
ment is determined. (In the example 
this is seen to be 15 psi at 0.4 on the 
volume ratio scale.) From this point 
on, the backpressure requirement will 
decrease but, to simplify procedures, it 
is preferable to operate the air dis- 
charge valve so that backpressure re- 
mains at this value throughout the re- 
mainder of the run. The curve to the 
right of this point, then, will be a hori- 
zontal straight line. 

From the left portion of the curve 
(when air discharge valve is closed), 
the smallest figure which is not less 
than the maximum backpressure re- 
quired is located in the appropriate 











air is not allowed to escape from the Test Graph, dividing the length of Volume Ratio column of the chart. 
BACKPRESSURE COMPRESSION CURVE DATA 
Location of Pig——Volume Ratio Scale (V,) 

95 -90 -85 - ee s. 70 -65 .60 295 50 45 40 .35 30 225 -20 «15 10 05 
“10 0.8 1.7] 2.6] 3.8] 5.0] 6.4] 8.1] 10.0] 12.3] 15.0] 18.3] 22.5] 27.9 | 358.0] 45.0] 60.0] 985.0] 135.01285.0 
S 3 6.1 7.2| 8.5] 10.0] 11.7] 13.6] 15.8] 18.3] 21.4] 25.0] 29.4] 35.0] 42.1 | 51.7) 65.0] 85.01118.0] 185.0] 385.0 

1011.3 | 12.8] 14.4] 16.3] 18.3] 20.7] 23.5] 26.7] 30.5] 35.0] 40.5] 47.5] 56.4 | 68.3] 95.010.01152.01 235.0}485.0 
—~ 15116.6 | 18.3] 20.3] 22.5] 25.0] 27.9] 31.2] 35.0] 39.5] 45.0] 51.6] 60,0] 70.7 | 85.0} 105.0 35.0 1185.0] 285.0 1585.0 
at 20 21.8 | 23.9] 26.2] 28.8] 31.7] 35.0] 38.8) 43.3] 48.1] 55.0] 62.8] 72.5] 85.0 101.7 $125.0160.01218.0] 335.0 
@ 5127.1 | 29.4] 32.1 | 35.0] 38.3] 42.1] 46.5] 51.7] 57.7| 65.0] 73.9] 85.0] 99.2 118.31145.085.0]252.0] 385.0 
~ 30|32.4 | 35.0] 37.9] 41.3] 45.0] 49.3] 54.2] 60.0] 66.8] 75.0] 85.0] 97.5 1113.6 1.35.0 | 165.0210.0 1285.0] 435.0 
© 5137.6 | 40.6| 43.8] 47.5] 51.7] 56.4] 61.9] 68.3] 75.9] 85.0] 96.1 1110.01127.9 151.7} 1@5,035.01318.0| 485.0 
& 30|42.9 | 46.1| 49.7| 53.8] 58.3] 63.6] 69.6| 76.7] 85.0] 95.0]107.2|122.5 1142.1 f68.3 | 205.0 60.0 | 352.01535.0 
45 |47.2 | 51.7] 55.6 | 60.0] 65.0] 70.7] 77.3] 85.0] 94.1 105.0 118.3 1135.0 1156.4 ha5.0 | 225.0pa85.01 385.0 
® 5063.4 | 57.2] 61.5 | 66.3] 71.7| 77.9] 85.0] 93.3 [103.2 ]115.0 ]129.4 |147.21170.7 bol.7 | 245.0810.01418.0 
A 5 68.7 | 62.8] 67.4] 72.5] 78.3] 85.0] 92.7/101.7 }112.3 ]125.0 |140.6 1160.0 |185.0 218.3 | 265.0835.01 452.0 
“ 60163.9 | 68.3] 73.2] 78.8] 85.0] 92.1 ]100.4]110.0 ]121 .4 [135.0 }151.7 1172.8 1199.3 235.0 | 295.0860.01485.0 
= 65 69.2 | 73.9] 79.1 | 85.0] 91.7] 99.3]108.1 ]118.3]130.5 |145.0 ]162.8 |185.01213.6 251.7 | 305.0/385.01518.0 
70 74.5 | 79.4] 85.0] 91.3] 98.3]108.4 [115.811 26.7 1139.5 1155.0 /173.9 1197.5 1227.9 b¢3.3 | 325.01410.0 
75 79.7 | 85.0] 90.9} 97.5]105.0]113.6 [123.5 ]135.0 |148.6 |165.0 1185.0 1210.0 |242.1 185.0 | 345.01435.0 
{1 30 B5.0 | 90.6] 96.9 103.8 ]111.7 120.7 |131.2}143.3 |157.7 |175.0 196.1 |222.5 | 256.4 01.7] 365.01460.0 
pe 5 90.3 | 96.1 ]102.6 [110.0 1118.3]127.9 138.8 151.7 |166.8 |185.0 | 207.2 1235.01270.7 818.3} 3895, 0495.0 
& 0 95.5 4101.7 ]108.5 116.3 }125.0 }135.0 [146.5 1160.0 [175.9 1195.0 [218.3 [247.5 | 285.0 [335.0}495.0 610.0 
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2. Backpressure compression curve data relates backpressure of line to location of pig at any point. 
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Then, reading horizontally to the left, 
backpressure values for each position 
on the V, scale are picked off of the 
chart. 

Referring to the example shown in 
Fig. 1 again, the smallest figure in the 
0.40 column, which is not less than 15, 
is 22.5. The curve is plotted through 
points: (22.5, 0.4), (18.3, 0.45), (15, 
0.50), (12.3, 0.55), etc. 

It is seen that, in this case, when the 
air discharge valve is left closed from 
the beginning of the pig run, the maxi- 
mum backpressure is attained before 
it is needed. This often happens but on 
the usual short distribution line, the 
extra power is required to force the pig 
against the slight unnecessary pressure 
is not considered worth the complica- 
tion required to close the valve at the 
optimum moment. 

Had the maximum backpressure re- 
quirement in the example been higher 
than 22.5 psi at the 0.4 position, initial 
backpressure would be required. Sup- 
pose 50 psi were needed; the smallest 
figure not less than 50 in the 0.4 column 
is 60. Reading horizontally to the left 
it is seen that the line must be pumped 
to 15 psig before the pig is started in 
order to attain a pressure of 60 psi at 
the 0.4 position. 


Forecasted Gage Reading 

The third curve on the Test Graph is 
the Forecasted Gage Reading. This 
shows what the gage at the sending 
head should read at all times if the fric- 
tional resistance of the pig is assumed 
to be zero. (Actual pig resistance can 
be determined by noting the pressure 
when the pig first starts to move.) To 
plot the forecasted gage reading, add 
the elevation pressure (pressure pro- 
file) and backpressure for points at a 
higher elevation than the sending head; 
for points at a lower elevation than the 
sending head, subtract the pressure pro- 
file from the backpressure. 

The Forecasted Gage Reading curve 
is one means of tracking the filling pig. 
Pressure at the sending head is ob- 
served, located on the curve, and cor- 
responding distance from the sending 
head read from the horizontal footage 
scale. This should check reasonably 
close to the location determined by ob- 
serving the water meter and checking 
the volume scale on the Test Graph. 

One sure check on the pig’s location 
is to observe momentary pressure in- 
creases required to drive the pig 
through restrictions such as bends, ells 
or miters. Sometimes as much as 15 
psi additional pressure is required. 

The location of such restrictions 
should be shown on the test graph so 
that these increases may be anticipated. 
Any sudden, unexpected increase in 
pressure above that predicted is an in- 
dication of trouble. Water injection 
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TABLE 1 
Filling Pig Speed — Ft per Min 
Water MAIN SIZE 
CFM  — 6” 6" 10" 12" 16" 
10 108 47 27 17 12 8 
20 216 94 55 34 2k 15 
30 140 82 52 37 23 
ko 187 110 69 kg 31 
50 234 137 86 61 38 
60 164 104 73 46 
70 192 121 82 53 
80 219 138 98 61 
90 243 155 110 67 
100 173 122 76 
110 190 135 84 
120 204 147 92 
130 225 159 99 
140 ake 171 107 
150 260 183 115 
160 195 122 
170 208 130 
180 220 137 
190 232 145 
200 2hy 153 
210 256 160 
220 168 
230 176 
2ho 183 
250 191 
260 198 
270 206 
280 214 
290 221 
300 229 
320 ohh 
340 260 
CFM _ Where: A ® Flow area of main in square feet 





A 


should be stopped immediately and the 
course of action decided upon. 


Pig Speed 

Experience has indicated that the 
most successful rate of pig travel is be- 
tween two and three miles per hour 
(176 to 264 ft per min). At this speed 
there is less “slippage”’ past the rubbers, 
less wasted time, and less likelihood of 
damage or sticking. It will not always 
be possible to attain a speed of 176 ft 
per min, but the pig should move as 
fast as is practical without exceeding 
the 264 ft per min maximum. If it 
should stop completely, the chance of 
mixing the fluids is greatly increased. 

Speed of the filling pig is controlled 
(providing proper backpressure has 
been applied) by regulating the flow of 
water into the line, water measurement 


CFM 
FFM 


is taken from water meter 
= Pig speed in feet per minute 


accomplished with an ordinary water 
meter. 

Table 1 shows the relationship be- 
tween actual pig speed and the water 
injection rate in cfm (cubic feet per 
minute), determined by timing the fill- 
ing meter. It can be seen from the table 
that on smaller size lines, the maxi- 
mum allowable pig speed can be at- 
tained at relatively low rates of water 
flow. Water injection behind a 4-in. 
pig, for instance, should not exceed 25 
cu ft per min. On the other hand, 25 
cu ft per min in filling a 16-in. line 
would produce a pig speed of only 20 
ft per min. At this rate 442 hours would 
be required to fill a mile of line. As the 
size of the line increases, it becomes 
increasingly important that larger vol- 
umes of water be available in order to 
keep filling time reasonable. 





Control Volvesy | 


At least 10 times 
t+——— Dicmeter of ————+ 
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|| Test Fig. 3. Line draining set-up is used to measure rate of water 
Head PSS di ie : : 
S 0 ZA ischarged, which in turn measures speed of pig traveling 
; BS through the line. By using a straight, smooth, and level pipe, 


and by placing the splash board level and one foot below 
center of pipe, length of water jet is measured along the 
plank. Nails are exactly |-ft apart. 
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For draining the line, pig speed is 
controlled by regulating the flow of 
water being discharged. Rather than 
use an ordinary water meter for the 
necessary flow rate measurement, how- 
ever, the simpler and sufficiently ac- 
curate device shown in Fig. 3 is used. 
It consists merely of a control valve 
on the water discharge line placed at 
least 10 pipe diameters upstream from 
the end of the line, but within sight of 
the end, and a plank with nails one 
foot apart laid on the ground to act as 
a splash board below the issuing water 
jet. 

By making the end of the pipe 
straight, smooth, and level, and by plac- 
ing the splash board level and one foot 
below the center of the pipe, the length 
of the water jet measured along the 
plank indicates the pig speed in accord- 
ance with the following formula: 

240.72 ax 


= -- 
A 





S = pig speed in ft per min 

a = cross section area of water dis- 
charge pipe in sq ft 

A = cross section area of main in 





























TABLE 2 
Drain Pig Speed 
and 
Water Discharge Rate 

» LENGTH OF WATER JEP - FEET i 
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speed is held constant regardless of its the water system in the vicinity before 
position on the profile or of the pressure final plans can be made. Adequate 
applied at the sending end. This known pressure on a “dead” line, however, 
speed, then, multiplied by the elapsed does not guarantee adequate pressure 





sq ft time gives the pig’s distance from the when large quantities of water are being 
x = length of water jet in ft (meas- sending head. withdrawn. The size and length of the 
ured along plank) water main should also be known in 
Water Supply order to judge the likelihood of pres- 
Table 2 gives pig speeds in various The availability of water of sufficient sure drop in the main. If it appears that 
size mains corresponding to various pressure and in sufficient volume to pressure drop could develop to the 
lengths of jets of various diameters. keep the filling pig moving at a reason- point that filling would be slowed con- 
In practice, a desirable pig speed is able speed throughout its run is one siderably, it may pay to consider an- 
selected ahead of time and the cor- of the most important considerations. other water source even though greater 
responding length of jet determined If the water company’s estimate of distance might be involved. 
from Table 2. Then by operating the their main pressure at the hydrant or If water is available in sufficient vol- 
control valve so that the jet always tap to be used is not available, arrange- ume but main pressure is inadequate, 
strikes the indicated nail, the pig’s ments must be made to put a gage on or if water is to be taken from an open 
RATE OF WATER DISPLACEMENT AT VARIOUS PRESSURES TEST HEAD 
- USING 2, 3, and 4, 105 CFM COMPRESSORS 
————- ; 
5 -——T} 4 sa) 
i Mo 











10 25 50 75 


Sending Head Pressure . Psig 


e) cas > | TT 


© q , ae | = 


700 uu 











Fig. 5. Test head, or pig launcher used for testing smaller size lines (4 to 10-in.) 


Fig 4. Curves show maximum rate at which water has full opening block gate valve through which pigs may pass, and a removable, 
can be discharged from line using two, three, or | Unibolt-type end closure. Valve arrangement is such that pigs may be launched singly 
fou: 105 efm compressors pumping against different or in trial at any given internal. Pigs can also be removed while line is under pressure 


senuing head pressures. 


so that they may be reversed and discharged from filling end of line if desired. 
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stream or pond, a booster pump is re- 
quired. This pump must have a capac- 
ity equal to that needed to attain a 
reasonable pig speed (See Table 1) 
while pumping against a head equal to 
the maximum forecasted gage reading 
shown on the test graph. Furthermore, 
if water supply is limited, the pumping 
rate must be variable so that supply 
main pressure will not be pulled below 
the minimum allowed by the water 
company, or if pumping from a lake or 
stream, it can be slowed down so that 
muck or air will not be drawn in. Two 
smaller pumps are preferable to one 
large one as insurance against pig stop- 
page in case of breakdown. 

Some type of protection must be 
provided against water draining back 
in case of reduction of water system 
pressure or pump failure. A simple 
swing check valve is adequate in most 
cases, but some water companies may 
require the use of a special backflow 
preventer or they may require that the 
water be run into a tank and pumped 
from there. Backflow preventers often 
cause high pressure losses. When 
pumping from a tank or other open 
system such as a lake, canal, etc., care 
must be taken that air is not introduced 
through the swirling vortex. Suction 
lines should be screened to keep out 
vegetation, fish, etc. 

Very little water is needed to bring 
the line up to test pressure after it has 
been filled; therefore, the primary con- 
sideration in selecting a pump for this 
purpose is its pressure rating. A 2000 
psi, 2 gpm, air-driven pump has been 
found quite satisfactory for all short 
testing jobs. 

The following formula is helpful in 
determining if the pump selected is 


TABLE 3 





Sealed glass tip a 


cemented into pipe nozzle 


Fig. 6. Pig indicator is installed in Valve 
No. 4 (see Fig. 5) of the receiving head to 
provide positive indication of arrival of a 
pig. When pig passes into head, glass tip 
breaks and shower of water indicates its 
arrival. 


capable of doing the job in reasonable 
time: 
ame See 
Time (Approx) 
Test Pressure x Length of Line 
x Gal Per Foot 


200,000 x Pump Capacity in GPM 


Test Heads 

The type of test head, or pig 
launcher, recommended for the smaller 
size lines usually encountered as dis- 
tribution trunks is shown in Fig. 5. It 
has a full opening block gate valve 
through which pigs may pass and a re- 
movable, Unibolt-type end closure. 
The valve arrangement is such that pigs 
may be launched singly, or in trail at 
any given interval. /t allows removal of 
pigs while the line is under water pres- 
sure so they may be reversed and dis- 


Pressure Drop in Water Lines 


Due to Friction 
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charged from the filling end of the line 
if desired. 

All piping and valves used in the test 
heads must, of course, be capable of 
operating at the maximum pressure ‘o 
which any line will be tested. Sending 
and receiving heads are identical. 

The Pig Indicator shown in Fig. 6 is 
installed in Valve No. 4 of the receiv- 
ing head (Fig. 5) and provides a posi- 
tive indication of the arrival of a pig, 
It consists of a short piece of glass 
laboratory tubing with one end sealed 
and the other cemented to a %-in. pipe 
nipple. The nipple is attached, through 
a bushing, to a %-in. valve as shown 
and the unit screwed into the valve on 
the test head. The %-in. valve is 
opened, but no fluid will escape as long 
as the glass tip remains intact. When a 
pig passes into the head, however, the 
tip will be broken and a shower of 
water, gas, or air is an indication of its 
arrival. 


Gages 

Recording pressure gages are used 
throughout the operation so that if 
trouble develops an analysis of the cir- 
cumstances may be made from the 
charts to determine future action. Pres- 
sures at both ends of the line are re- 
corded throughout the water filling 
and the draining operation. Gages hav- 
ing the lowest pressure range and 
fastest chart speed that will do the job 
are used so that the smallest changes 
in pressure are readily apparent. The 
final test gage, of course, must range 
as high as the proposed test pressure 
plus hydrostatic head pressure plus an 
allowance for thermal expansion. 


Sizing of Auxiliary Lines 

The filling of a line with water has 
often required many more hours than 
anticipated, and draining schedules 
have been so disrupted that all track of 
the pig’s location has been lost. Most 


of these troubles have resulted from at- |— 


tempting to use filling or discharge lines 


that were too small to pass the required | 
volume of water, air, or gas without § 


excessive pressure drop. Thus, the pig 


speed was slowed accordingly. There is a 
danger in such cases of the pig stop- [ 
ping completely in an ell and tilting so 7 
that it will bypass the fluid and not 7 


start again. 


To determine the minimum size line ; 
that would allow sufficient flow to as- 7 


sure that a constant, predetermined pig 
speed could be maintained throughout 
its run involves so many variables that 
exact calculations are not worth while; 
it is better to oversize. However, a few 
rough calculations to determine ex- 
pected pressure drops can usually keep 
the sizes “within the ball park” and at 
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the same time avoid some of the “finish- FF 


in-the-middle-of-the-night” situations. 
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For filling the line, the pressure re- 
quired in the sending head is essentially 
that shown on the test graph as the 
Forecasted Gage Reading plus that 
needed to overcome pig resistance. 
Pressure at the hydrant, however, must 
be greater than that required in the 
sending head; there will be pressure 
loss through the line between the hy- 
drant and the head depending upon the 
length and size of the fill line, the vol- 
ume of water that is flowing through 
it, and whether or not a backflow valve 
is used. 

These losses are not so important 
when there is little elevation rise in the 
main and when available water pres- 
sure is high. If, however, the forecasted 
gage reading is 50 psi at some point, 
say, and only 60 psi is available, it is 
obvious that the loss through the fill 
line cannot exceed 10 psi. The only 
ways to keep this loss low is to in- 
crease the fill line size or reduce the 
rate of flow. 

Table 1 gives the pig speeds pro- 
duced in various main sizes by various 
water flow rates. Table .3 shows the 
water pressure drop per foot through 
various size lines at various flow rates. 

By the use of these tables, the ade- 
quacy of any given size fill line can be 
roughly determined as follows: 

1. Deduct the maximum forecasted 

gage reading, estimated pig re- 
sistance, and backflow valve 
resistance (if used) from the ex- 
pected hydrant or pump pres- 
sure. 

2. Determine the length of fill line 

required and add 25 ft equivalent 

length of fittings. 

Divide the remaining pressure 

found above by the total equiva- 

lent length of fill line. This will 
give the allowable pressure loss 
in psi per foot. 

4. Find this figure in Table 3 under 
the size fill line chosen for trial 
and note the corresponding rate 
of flow. 

5. From Table 1, opposite this rate 
of flow and under the proper 
main size, read the expected 
minimum pig speed in ft per min. 
If this speed is so slow as to re- 
quire an excessive time to fill the 
line, select a larger fill line and 
repeat the calculations. 


=) 


WwW 


lhe additional cost of a larger line 
should be weighed against the possible 
time savings, keeping in mind that a 
slow moving pig is more apt to hang up. 

For draining, it is even more impor- 
tant that excessive pressure drops be 
avoided. An undersized drain line not 
only wastes time, but if the water dis- 
charge valve is wide open and the 
Orizinal rate of flow cannot be main- 
tained, there is chance that the pig’s 





Pumping from 5-gal can during line pressuring. Water supply hose (not visible) is used 
to fill can. Pump suction line (visible in can) feeds water to suction side (left side) of pump. 
Air supply to pump is at top right (note gage and filters). Line at lower right from pump is 
the high pressure water discharge line. 


position could be lost. It would be 
necessary in that case to pinch the 
water control valve until the water jet 
strikes the next even footmark, care- 
fully noting the time, and establishing 
a new rate of speed. It is better if the 
same speed can be maintained through- 
out the run. Sizing of the drain line is 
accomplished as follows: 


1. From Table 2, determine the 
cubic feet per minute of water 
flow necessary to produce a pig 
speed of at least 180 fpm. Note 
the corresponding drain line 
size. 

2. At this flow rate determine the 
total pressure drop from the 
sending head to the end of the 
water discharge line. This is done 
by multiplying the appropriate 
figures from Table 3 by the 
length of the main and by the 
equivalent length of the drain 
line (add 25 ft to the drain line 
length to allow for fittings.) 

3. To this loss add the expected re- 
sistance of each pig and the 
maximum pressure required to 
overcome the head of water, as 
determined from the Pressure 
Profile of the Test Graph. (The 
pressure difference between the 
bottom and the top of the great- 
est over-all upward slope.) This 
total is roughly the pressure re- 
quired in sending head to drain 
the line at the selected rate. 

If air or gas pressure greater than 
that calculated above is not available, 
it is necessary to either select a larger 
drain size or accept a slower pig speed. 
The choice will depend upon whether 
or not the time savings, and perhaps 
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better clean-out, is considered worth 
the additional cost of the larger drain. 

If the pressure required in the send- 
ing head is 90 psig or less, 100-psi air 
compressors may be used to displace 
the water. For larger size mains, the 
number of compressors required to 
maintain a reasonable pig speed may 
be prohibitive. 

Fig. 4 shows the maximum rate at 
which water can be discharged using 
two, three, and four 105 cfm compres- 
sors pumping against different send- 
ing head pressures. To prevent exces- 
sive pressure drop between the receiv- 
ers and the sending head, each com- 
pressor hose should be at least %4-in. 
diam and not over 50 ft long. They 
should be connected through a mani- 
fold that is at least 2-in. diam and as 
short as possible. One compressor 
should not normally be used alone be- 
cause engine failure could mean com- 
plete shutdown of the operation. Two 
210 cfm compressors will produce as 
much air as four 105’s, but will have 
four times as much pressure loss 
through each hose. Therefore, each 210 
should have at least two hoses from the 
receiver. 

If pressure or volume requirements 
necessitate the use of gas, the lead-in 
line should be at least 1 in. for 4-in. 
and 6-in. mains and at least 2 in. for 
8-in. and larger mains in order to keep 
the pressure drop between the supply 
main and the sending head _insig- 
nificant. 

If pressure and volume requirements 
can be met with either gas or air, the 
decision as to which to use should in- 
clude the following considerations: 

i. Gas will either have to be purged 

from the line with nitrogen be- 
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fore the tie-in is made or a con- 
trolled fire tie-in is necessary. 


Rental costs for the number of 
compressors required may be 
considerable. 


3. Steady running of several com- 
pressors for some time may pre- 
sent a public relations problem. 


4. Blowing of gas from the receiv- 
ing head may be hazardous. 


5. Precautions may be necessary to 
prevent gas from entering en- 
closed storm drains along with 
discharged water. 


PERFORMANCE OF TEST 


As important as advance planning is, 
it could all be for naught if proper field 
procedures are not followed in the final 
performance. The step-by-step outline 
following may be checked through to 
assure completeness of the plan, and it 
can also serve as a check-off list as the 
work progresses. 

The operations at each end of the 
line must be performed in the order 
indicated and must be cooordinated 
through some means of rapid com- 
munication. Two-way radio is assumed. 
Valve numbering is shown in Fig. 5. 


N 


Prepare to Fill 
1. At sending end: 


a. Check head for foreign material 
and valve functioning. 


b. Weld head to line. 


c. If initial backpressure required, 
open Valve No. 5 and check to see that 
all other valves and Unibolt end are 
closed. Inject air through any valves 
after other end is ready. 


d. Install water supply line through 
meter, check valve, and pump (if 
needed) so that a union connection 
can be made at Valve No. 3. If a pump 
is to be used, install a bleed valve and 
indicating gage on the pump discharge. 
Bleed valve should be large enough to 
handle all water the pump will put out 
at its slowest speed. 

e. Install gage setup connection to 
Valve No. 4. Also put gage on water 
supply main if necessary to assure 
water company’s minimum pressure is 
maintained. 

f. Close Valve No. 5, bleed air pres- 
sure (if any) from end to head, part 
Unibolt flange, and insert one pig with 
cups trailing (such that water pressure 
will force them against sides of pipe). 

g. Push pig in beyond the opening to 
Valve No. 3 and secure Unibolt flange. 
Be sure gasket is clean. 


h. Stand by until notified other end 
is ready. 
2. At receiving end: 


a. Check head for foreign material 
and valve functioning. 
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b. Weld head to line. 


c. Install glass pig detector in the 
one-inch Valve No. 4. 

d. If backpressure is required, con- 
nect gage manifold to 1-in. Valve 
No. 6. 

e. Open valves to gages, the %4-in. 
valve on the pig detector, and open 
Valve No. 5. 

f. Close all other valves and check 
that Unibolt is tight. 

g. If initial backpressure required, 
notify other end to start pumping when 
ready. 


h. Connect discharge line to Valve 
No. 3. This line must be solid steel and 
securely anchored to prevent whipping 
action which might be caused by the 
intermittent discharge of air and water. 
It should extend far enough away from 
the bell hole to prevent water from 
running back into the hole. The final 
setup as described under Draining the 
Line may be installed at this time if 
desired. Notify other end when 
finished. 


Filling the Line 

1. At the sending end: 

a. Using a garden hose or bucket, 
pour water through Valve No. 3 to fill 
the space between the pig and the Uni- 
bolt flange. Fill until water overflows 
at Valve No. 3. 

b. Close Valve No. 3. 

c. Start recording chart. 

d. Open Valve No. 5. 

e. Connect water line to Valve No. 
3 with a union; leave union loose. 


f. If water pump is not required: 

1) Crack water supply valve 
and purge all air from the 
water line through the loose 
union on Valve No. 3. 

2) Tighten union and open 
water supply valve wide. 

3} Read water meter. 

4) Open Valve No. 3. This will 
send the pig. 

g. If water pump is required: 

1) Open bleed valve on pump 
discharge and start pump. 

2) When all air is out of pump 
and suction line, pinch bleed 
valve and purge remaining 
air through loose union on 
top of Valve No. 3. 


3) Tighten union and continue 
pumping through bleed valve. 


4) Pinch bleed valve until pump 
discharge pressure exceeds 
the initial backpressure (if 
any). 

5) Open Valve No. 3 and close 
pump bleed valve. This will 
send the pig. 


6) Read water meter as soon a 
possible. 

h. Inject water as fast as possibly 
without pulling water system below al 
lowable minimum pressure, but in no 
case faster than the rate correspondin: 
to the maximum allowable pig spee: 
shown in Table 1. The injection rate 
can be determined by timing the water 
meter. 


i. Track the pig by means of the test 
graph and gages, water meter reading, 
and pressure increases indicating pass- 
ing an ell or other restriction whose lo- 
cation is known. Water meter accuracy 
may be checked by comparing pipe vol- 
ume with the meter reading when the 
pig passes a known point. 

j. Observe the recording gage con- 
stantly to note any unexpected increase 
of pressure. Any such increase at other 
than points of known restriction is an 
indication of trouble; water and bleed 
valves should be closed immediately, 
pig location determined accurately and 
future course of action decided upon. 
Momentary pressure increases of up to 
15 psi are to be expected when the pig 
passes through an ell or miter. 

k. When the pig arrives at the re- 
ceiving head, pressure will build up im- 
mediately. If a pump is used, crack the 
bleed valve on the pump discharge 
when pressure buildup starts to prevent 
excessive build-up or pump stalling. 
Pig arrival will be verified by a radio 
call from the man at the other end. 

1. Do not disconnect gages or water 
lines or stop pump until receiving end 
calls again to indicate that that pig has 
been drawn into the far end of the head. 
It may be necessary to inject more 
water. 

m. When final call from other end 
is received, prepare for pump-up. 

2. At the receiving end: 

a. Stand by for call from other end. 

b. If no backpressure required: 

1) Open Valve No. 3. 

2) Stand by for pig detector to 
indicate arrival of pig. 

. If initial backpressure required: 
1) Leave bleed valve closed. 

2) Watch gage to determine 
when predetermined maxi- 
mum backpressure is attained. 

3) Control backpressure at this 
level by adjusting bleed valve 
until pig arrives. 

d. When pig detector glass breaks 
and water squirts out indicating the ar- 
rival of the pig, close the %-in. valve 
on the detector and notify the other 
end. 


e. Close Valve No. 3. 


f. Open Valve No. 1 on Unibolt 
flange to draw pig closer to end. 


Cc 
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«, Close Valve No. 5. 

h. Open Valve No. 3 to bleed any 
remaining pressure. 

i. Part the Unibolt flange and re- 
move pig. (Crack the Valve No. 5 
slightly, if necessary, to facilitate re- 
moval.) Remove pig detector. 

j. Secure Unibolt flange. Be sure 
gasket is clean. 

k. Crack Valve No. 5 and open 
others as necessary to purge air out of 
head. 
|. When all air is out, close purge 
valves and open Valve No. 5 wide 
open. 

m. Notify other end. 


Pump-Up and Test 

|. At sending end: 

a. Close Valve No. 3 and remove 
water line. 


b. Dismantle the pressure gage setup 
and install the high pressure test gage. 
It should be located so it can be read 
without climbing into the trench or 
standing near the test head during 
pump-up. 

c. Connect the high pressure pump 
to Valve No. 3. 

d. Fill a small drum with water from 
a garden hose and pump from this with 
the high pressure pump. It may be 
necessary to prime the pump. Keep 
drum full to avoid sucking in air. Keep 
personnel away from test head during 
pump-up. 

e. Make sure the recording gage is 
operating; this chart will be a perma- 
nent record. 

f. After test pressure is reached, dis- 
connect pump and plug or cap all con- 
nections to head and check for leaks. 

g. Watch the recording gage for 
about 15 minutes. If pressure drops 
steadily, leakage is indicated; if pres- 
sure drops at first but then levels off, 
the cause could be temperature change. 

h. Test for the required time. 

2. At receiving end: 

a. Remove pressure gages. 


b. Remove drain line from Valve 
No. 3. 


c. Cap or plug all valves and tighten 
packing glands as necessary. 

cd. Keep personnel away from test 
head during pump-up. 


Draining the Line 
(Since the water may be drained from 
cither end, the sending and receiving 
heads for draining may or may not 
be the same as for filling.) 
. At the sending end: 


Bleed excess water pressure 
through any valve until the remaining 
pressure is 10 psi more than the eleva- 
tion pressure (pressure profile reading) 
of ‘he highest point in the line. 


b. Close Valve No. 5. 

c. Bleed off all remaining water pres- 
sure between Valve No. 5 and the Uni- 
bolt flange. 

d. Part the Unibolt flange. 

e. Insert one pig (cups trailing) 


until it passes the opening to Valve 
No. 3. 


f. Remove gages and fill space be- 
tween pig and Valve No. 5 with water. 


g. Insert another pig (cups trailing) 
until it just clears the Unibolt flange. 


h. Secure the Unibolt flange. 


i. Install draining gages on Valve 
No. 4. 


j. All valves closed except No. 4 
(to gages). 

k. Connect air or gas supply (which- 
ever is to be used) to Valves No. 1 and 
No. 3. 


]. Stand by until notified that re- 
ceiving end is ready. 
m. Start compressors or open gas 


valves to let pressure up to Valves No. 
3 and No. 1. 


n. Crack Valve No. 3 until pressure 
is equalized on both sides of Valve No. 
5. Close Valve No. 3. 

o. Open Valve No. 5. 


p. Open Valve No. 3. This will al- 
low the first pig to start as soon as the 
water discharge valve is opened on the 
other end. 

q. Notify other end to start draining 
and place hand and ear on the pipe to 
determine by sound and vibration when 
No. 1 pig leaves the head. 


r. As soon as No. 1 pig has left, open 
Valve No. 1 and close Valve No. 3. 
This will send the second pig and 
should automatically make the spacing 
10 to 20 ft. 


s. Open Valve No. 3 as soon as No. 
2 pig has gone. 

t. Stand by for call from other end 
to reduce pressure as necessary. 


u. When notified by other end that 
both pigs have arrived, shut off gas or 
air, dismantle equipment, and prepare 
for tie-in. Prepare head for welding on 
next job. Tag any faulty equipment. 

2. At the receiving end: 


a. Connect water drain line to Valve 
No. 3. The line must be all steel and be 
securely anchored to prevent whip- 
lashing. If the water flowing from the 
end of the drain cannot be seen while 
operating valve No. 3, another valve 
should be installed in the drain line. If 
the water is to drain into a nearby catch 
basin, it may be necessary to pipe it 
away so that it can run down an open 
gutter or trench far enough to become 
de-gassed before entering the basin. 
The last section of pipe must be clean, 
straight, and extend at least 10 pipe 
diameters beyond the last valve, bend, 
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or elbow. The end of the pipe will func- 
tion similar to an orifice meter to meas- 
ure the water output. The end must, 
therefore, be cut square, have no inside 
burrs or bevel, and be level. 


b. Drive seven nails, exactly one 
foot apart, in a straight 2-in. plank. 
Place the plank so that it can act as a 
splash board. It must be level, one foot 
below the center line of the end of the 
discharge pipe, and the end nail must 
be under the end of the pipe. 


c. Install pig detector in Valve No. 
4 using special inserting tool. 
d. Install gages on Valve No. 6. 


e. Notify other end of progress and 
synchronize watches. Stand by for call 
back to start bleeding. 


f. Open drain valve or valves until 
water hits the nail agreed upon. This 
is the length of water jet shown in 
Table 2 necessary to produce the de- 
sired pig speed. Note the time. If extra 
valve is used in drain line, open Valve 
No. 3 wide and control with the down- 
stream valve. Adjust valve as necessary 
to maintain this same rate of flow for 
remainder of the run if possible. If 
valve is wide open but water stream 
does not reach the selected nail, pinch 
back until it is hitting the next even 
footmark. Note the time. Notify other 
end which nail it is hitting and hold it 
there. 

g. If pressure climbs to more than 
30 psi greater than the calculated drop 
through the drain line and it is neces- 
sary to pinch the valve considerably, 
notify other end to reduce pressure by 
an amount equal to the excess at this 
end. The water line valve will then have 
to be opened more to keep the water 
on the same mark. This step is not re- 
quired, but it may be included to end 
the test with a minimum of air or gas 
pressure remaining in the line. 

h. When air or gas starts discharging 
along with the water, no adjustment of 
the bleed valve is normally necessary. 
Stand by with hand on pipe to feel vi- 
brations to tell when both pigs arrive. 

i. When detector breaks, leave the 
%4-in. needle valve open to further 
verify the arrival of second pig by a 
momentary stoppage and then steady 
blowing of gas or air. 

j. Open Valve No. 1 and close Valve 
No. 3. This will draw the pigs to the 
end of the head. 

k. Close Valve No. 5. 


1. Bleed off pressure between Valve 
No. 5 and Unibolt flange 


m. Part Unibolt and remove pigs. 


n. Notify other end that pigs are 
removed. 


o. Prepare for tie-in. Prepare head 
for welding on next job. Tag any faulty 
equipment. eee 
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Simple . . . efficient . . . compact . . .gas-fueled . . . 


The Small Free-Piston Engine Compressor 


... designed for residential air conditioning applications 


has only one basic moving part 


J. H. McNinch, Project Leader, 
Ww. W. Vogelhuber, Engineer, 


and R. J. McCrory, Chief, Mechanical Research Division 


Battelle Memorial Institute, Columbus, Ohio 


IN DETERMINING the most efficient 
method of utilizing natural gas for an 
air conditioning system, investigation 
has shown that one of the most effec- 
tive means is to combine an internal- 
combustion engine with a vapor com- 
pression cycle. The free-piston config- 
uration has been selected for this com- 
bination because its inherent simplicity 
made possible low initial cost with the 
quality required for long service life. 

With natural gas as the intended 
fuel, a spark-ignition Otto cycle is the 
logical choice. The low cylinder pres- 
sures and consistent output of this 
cycle are both desirable features. Be- 
cause a free-piston engine must operate 
on a two-stroke cycle, fuel injection is 
required for safe and economical op- 
eration as well as for one-stroke 
starting. 

A residential air conditioning unit 
must have automatic starting and must 
operate with complete stability over 
the range of load conditions. A low 
noise level is required, and the unit 
must transmit no vibration. 


Basic Design 

Fig. 1 shows the latest configuration 
of the free-piston engine compressor, 
a single-piston machine with a power 
cylinder at the top and a refrigerant 
compressor at the bottom. The stepped 
construction of the piston creates three 
chambers in the central portion of the 
unit. Both the bounce and secondary 
compression chambers control the 
stroke limits of the piston. 

The gas pump, which is located on 
the engine cylinder head, is a pneu- 
matically actuated diaphragm pump 
with a spring-loaded poppet valve 
opening into the power cylinder. 

The ignition system is a conven- 
tional automotive spark-coil system, 
the breaker points actuated by a pis- 
ton-driven cam. This system has proved 
quite satisfactory in the laboratory in- 
stallation; however, a more suitable 
spark ignition system has been devel- 
oped specifically for the residential 
application. 

To tie in with the air-cooled con- 
denser of the air conditioning system, 
the engine is also an air-cooled. unit. 
Because there are no bearings, the en- 
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gine is lubricated by the direct applica- 
tion of oil to the cylinder wall from a 
pressurized oil tank. 

Little mechanical noise is present in 
the unit; therefore the major silencing 
efforts have been directed at the intake 
and exhaust systems. Both of these are 
wholly pneumatic noises, and the unit 
is currently operating at a reasonable 
noise level with commercially available 
silencers. A further reduction in noise 
level can be obtained if it is found nec- 
essary in the final installation of the 
unit in a residential area. 


Operation 

Prior to starting, the piston is held at 
the top of its stroke by the refrigerant 
pressure in the compressor. To start 
the unit, the piston is drawn down to 
the lower limit of its stroke. At this 
point, the gas pump contains a full 
charge and the power cylinder is filled 
with air. Refrigerant at system pres- 
sure forces the piston up on the start- 
ing stroke. After the piston covers the 
exhaust ports, the gas pump injects a 
metered charge of fuel into the power 
cylinder where it is mixed with the air. 
Ignition occurs near the top of the 
stroke. 

Expansion of the high-pressure gases 
drives the piston down to compress the 
refrigerant contained in the compres- 
sor. As the piston nears the bottom of 
the stroke the exhaust and inlet ports 
open and the power cylinder is sca- 
venged by air from the air box. The 
refrigerant pressure again drives the 
piston upward and the cycle repeats. 

The free-piston engine compressor 
that is operating in the laboratory, at 
the design speed of 1500 cycles per 
min, produces approximately 3 tons of 
refrigeration. Overall efficiency is high, 
with over 75 percent of the heat input 
being converted to useful cooling ef- 
fect in the evaporator. 


As a Dynamic Machine 

The free-piston machine is a simple 
spring-mass system that has both posi- 
tive and negative damping. Because 
there are no mechanical connections to 
the piston, its motion is a function of 
the gas forces imposed by the various 
chambers, and the energy is trans- 
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FIG. |. Free-piston engine-compressor. 


Counterchamber provides pressure for the 
fuel injection system and also supplies engine 
scavenging air. 


ferred between the working chambers 
by means of the kinetic energy of the 
piston rather than a direct transference 
of force. A complete energy balance 
must be maintained for every stroke 
of the piston. The operating speed is a 
function of the piston mass and the ef- 
fective spring rate of the combined gas 
forces. 


Overall Energy Balance 

Fig. 2 shows representative indica- 
tor cards of the power cylinder and the 
compressor. Because the bounce and 
secondary compression chambers ab- 
sorb essentially no work, they have 
been combined with the countercham- 
ber and mechanical friction to produce 
the rectangular “indicator card” shown 
between the cards of the two working 
chambers. To provide an overall energy 
balance, the area of the engine card 
must equal the area of the two lower 
cards under all conditions of opera- 
tion. Any change in the area of the 
compressor indicator card must, there- 
fore, be accompanied by an equal 
change in the area of the engine indi- 
cator card which is dependent on the 
amount of gas delivered to the power 
cylinder. 

A fuel system that would provide a 
modulated load would add substanially 
to the cost of the unit, particularly if 
a constant air-fuel ratio were to be 
maintained. These problems have been 
eliminated by operating the unit at a 
constant load. A simple constant-deliv- 
ery fuel pump and a fixed scavenging 
system are employed, and operation 
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Robertshaw-Fulton to Market Free-Piston Engine Compressor 


ROBERTSHAW-FULTON CONTROLS COMPANY has announced 
that it has obtained an exclusive license to manufacture and 
market internationally a gas-fueled free-piston engine-com- 
pressor for air conditioning equipment applications up to 
20 tons in size. 

The unit, developed at Battelle Memorial Institute under 
a project sponsored by a special fund administered by the 
American Gas Association, is expected to be on the market 
in the spring of 1961. Robertshaw is sponsoring continuing 
research and development work at Battelle and will devote 
a substantial portion of its own research and development 
facilities to incorporate the inventions in a commercial unit 
that can readily be used by any manufacturer of air condi- 
tioning systems. 

Simplicity of the free-piston refrigerant compressor is 
expected to permit manufacture of a unit that will be com- 
pletely competitive—with regard to first cost, dependability, 
and quietness of operation—with any other type of “cold 
maker” for air conditioning, including electric motor driven 


units. Additionally, low operating costs are expected to be 
a distinct advantage in most parts of the U.S. due to use 
of natural gas as a fuel. The unit can also be operated on 
LPG, and, with modifications, on ordinary automotive 
gasoline. 

T. T. Arden, president of Robertshaw, said his firm 
expects to have units for 3 to 6-ton central air conditioners 
available in the spring of 1961, along with smaller 
units for automobile air conditioners. He indicated that— 
in the future—it might be possible to develop a free-piston 
unit for window-size air conditioning units. Robertshaw, 
which headquarters in Richmond, Virginia, tentatively plans 
to build a new plant “somewhere in the Middle West,” to 
produce the engine-compressor device. 

The free-piston unit is covered by a number of patent 
applications, and the patents, as issued, will be owned by 
Battelle Development Corporation, grantor of the license to 
Robertshaw. A “very reasonable” royalty will be paid by 
Robertshaw on units produced. 





over a wide range of load conditions is 
possible. 

The constant-load characteristic of 
the compressor is obtained by using a 
compressor compression ratio* that is 
matched to the load characteristics im- 
posed by the air-conditioning system. 
The suction pressure of the unit is the 
same as the evaporator pressure, which 
can be held essentially constant with an 
automatic expansion valve. On the 
other hand, the discharge pressure, 
which is a function of the saturation 
temperature of the condenser, varies 
directly with the ambient temperature 
in an air-cooled unit. With Refrigerant 
12, the design evaporator pressure is 
50 psia and the condenser pressure 
varies from 150 to 200 psia. 

Fig. 3 shows compressor work as a 
function of discharge pressure. At any 
given compression ratio there is a range 
of discharge pressure where the com- 
pressor work is essentially constant. 
With a 7:1 compression ratio, the com- 
pressor work would be increased by 
less than 15 percent as a result of rais- 
ing the discharge pressure to 200 psia. 
The compression ratio of the free-pis- 


*The compression ratio is defined as follows: 
The compressor volume at TDP divided by the 
compressor volume at BDP. 
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FIG, 2, Representative indicator cards of 
the free-piston unit. The area of the power 
cylinder card equals the area of the two 
lower cards. 
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FIG. 3. Compressor work as a function of 
discharge pressure. Refrigerant 12, suction 
pressure 50 psia, displacement of 17.8 cu in. 


ton unit does not remain constant but 
decreases slightly as the discharge pres- 
sure increases. This decrease, shown by 
the dashed line in Fig. 3, maintains the 
compressor work at a nearly constant 
level throughout the operating range, 
thereby providing the desired constant 
load operation. 


Operating Dynamics 

The operating dynamics of the free- 
piston engine are determined by the 
combined gas forces of the various 
chambers. The acceleration and veloc- 
ity profile shown in Fig. 4 illustrates 
the dynamic characteristics of the unit 
when operating at a discharge pressure 
of 150 psia. In a free-piston unit the 
acceleration of the piston is directly 
proportional to the combined gas force. 
At the upper portion of the piston 
stroke the acceleration profile bears a 
strong resemblance to an engine indi- 
cator card while the lower portion is 
closely related to a compressor indica- 
tor card. Both the maximum piston 
speed at mid-stroke and the “dwell” at 
the upper and lower dead points are 
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lower than those that would be ob- 
tained in a crankshaft unit operating 
at the same cyclic speed. 

Another important characteristic of 
the piston velocity is that the speed of 
the downstroke is approximately twice 
that of the upstroke. This is typical of 
a free-piston unit which compresses on 
the engine power stroke due to the 
higher energy level that exists during 
this stroke. Both the squarish and asym- 
metrical characteristics of the velocity 
profile have been considered in the 
design of components such as the fuel 
injection system and the compressor 
valving. 

The operating dynamics of the free- 
piston engine-compressor are summar- 
ized in Table 1. 


TABLE 1. Summary of Operating 





Dynamics. 
Discharge pressure, psia 150 200 
Operating speed, cpm 1500 1650 
Engine compressor ratio* 6:1 7-14:1 
Compressor compression ratio 733 6:1 
Compressor work, in.-lb/cycle 820 810 





*The engine compression ratio is defined as 
follows: The power-cylinder volume at exhaust- 
port closure divided by the power-cylinder vol- 
ume at TDP. 
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FIG. 5. Pivot-point suspension system. 
The centerline of the engine-compressor 
passes through the center of percussion of 
the suspended mass. 





As the discharge pressure is raised 
from IS. psia to 200 psia, the piston 
acceleration is increased during the 
lower portion of the stroke. This in- 
creases the spring rate of the system 
and results in the slightly higher oper- 
ating speed. In order to maintain the 
cycle energy balance, both the stroke 
limits shift toward the upper end of 
the unit to raise the engine compres- 
sion ratio and decrease the compressor 
compression ratio. This latter change 
results in the unit following the “con- 
stant work” line shown in Fig. 3. 


Suspension 


The use of the single-piston config- 
uration is dictated by low initial cost 
necessary in a residential air-condition- 
ing unit. A single-piston unit is com- 
pletely unbalanced due to the gas forces 
that act directly on the heads of the 
two cylinders. 

The approach taken was to use the 
mass of the engine to absorb these 
forces, allowing the engine freedom 
of motion along its centerline and sup- 
porting the static load on a soft spring 
which isolates the unit from the base 
structure. Operating in this manner, 
the engine has a velocity profile that 
is a mirror image of the piston profile 
except that it is of a lesser magnitude. 

The pivot-point suspension system 
shown in Fig. 5 allows the engine com- 
pressor the required freedom while 
providing a simple means of making 
the necessary connections. Reactions 
at the pivot point are eliminated by 
locating the unit’s centerline at the 
center of percussion of the suspended 
mass. Because the connections are 
taken out across the pivot point, they 
are subjected to little angular deflection. 


Fuel Injection 


Fuel injection is necessary to obtain 
economical and safe operation of a 
two-stroke cycle engine. By injecting 
the fuel directly into the power cylinder 
after the exhaust ports are closed, all 
of the fuel is available for the combus- 
tion process and no raw gas escapes to 
the exhaust system. 

The fuel is a gas that is available 
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at essentially atmospheric pressure; 
therefore, a relatively large volume of 
fuel must be handled, and the injection 
pressure must be developed by the free- 
piston unit. The emphasis on low initial 
cost and the small size of the unit place 
a severe restriction on the addition of 
any components to the basic unit. 

Fig. 6 shows the basic gas injection 
system. The gas pump is a pneumati- 
cally operated diaphragm pump with 
its displacement set by the upper and 
lower pump surfaces. Fuel is drawn in 
from the pressure-regulated gas line 
and discharged through the injection 
valve directly into the combustion 
chamber. The fixed displacement of the 
pump combined with the regulated 
pressure of the gas line provides ac- 
curate metering of the fuel charge. The 
timing ports, which connect the 
counterchamber to the gas pump at a 
definite point in the cycle, determine 
the start of the injection period. 

When the piston moves upward, the 
air in the counter-chamber is com- 
pressed while the power cylinder re- 
mains at essentially atmospheric pres- 
ure. As the exhaust ports close, the 
timing ports admit the counterchamber 
pressure to the gas pump, where it is 
transferred to the fuel by means of 
the pump diaphragm. The spring- 
loaded injection valve is forced open 
and the fuel charge is injected into the 
cylinder. When the diaphragm reaches 
the end of its travel, the fuel pressure 
drops and the injection valve closes. 
After the injection period is over, the 
spill ports are opened to discharge the 
air from the counterchamber through 
a set of reed valves into the scavenge 
air box. Both the counterchamber and 
the scavenge air box are at scavenge 
pressure when the piston reaches the 
top of its stroke. 

As the piston moves down, the 
counterchamber pressure falls until the 
piston uncovers the intake ports to 
draw in a fresh supply of air through 
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FIG. 6. Gas injection system of the free- 
piston unit. The gas pump is operated by air 
from the counterchamber. 
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FIG, 7, Pressure characteristics of the gas 
injection system. The shaded area represents 
the 5 psi pressure differential used to inject 
the fuel. 


the intake reed valves. The subatmos- 
pheric pressure thus created returns the 
pump diaphragm to draw in a fresh 
charge of fuel. When the piston reaches 
its lower dead point, the gas pump con- 
tains a full charge and the counter- 
chamber is again at atmospheric 
pressure. 

The pressure characteristics of the 
gas pump are shown in Fig. 7. Sufficient 
injection pressure has been obtained 
with a nominal counterchamber dis- 
placement by minimizing the clearance 
volume of the gas pump and carefully 
balancing the flow areas of the connect- 
ing passages against the clearance vol- 
ume added to the system. The timing 
port opens ahead of the exhaust port 
closure to offset the time delay created 
by valve and diaphragm inertia, effec- 
tive port opening, and time required 
for the gas to cross the power cylinder. 


Summary 


This discussion covers briefly the 
dynamic and power-generation aspects 
of a free-piston engine compressor in- 
tended for use in a residential air-con- 
ditioning system. The requirements of 
low initial cost, high efficiency, and 
compactness are met by the free-piston 
unit with its pneumatically operated 
fuel-injection system. It is important 
to note that the unit was developed 
for a specific application; however, this 
does not necessarily limit the free- 
piston engine compressor to residential 
air conditioning. Changes would be re- 
quired for other applications. This de- 
velopment program has shown that 
the small free-piston unit has promise 
if designed to meet the specific require- 
ments of its intended use. 
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Converts to Natural Gas To 


F.D. Lyon 


OIL TANKERS no longer tie up at 
the end of a 2500-ft marine fuel oil 
pipeline at Davenport, California, con- 
necting with a pumping station to sup- 
ply the Pacific Cement and Aggregates, 
Inc. cement plant. Natural gas now is 
doing the work of firing kiln burners. 

From Santa Cruz for 13 miles to 
the south, Pacific Gas & Electric laid 
a 12-in. line costing more than $700,- 
000, to deliver 8,000,000 cu ft of gas 
daily to the gigantic plant, whose an- 
nual production is 2,500,000 bbl of 
cement. 

The plant was the last of California’s 
large cement plants to convert to nat- 
ural gas. In the production line, gas 
is used to fire two rotating tumblers 
(used to remove quarry moisture). 

Exhaust combustion heat from the 
kilns is utilized in three calcining 
grates. These units are imported from 
Germany and only seven are in use in 
this country. Their unique design ap- 
prec‘ably reduces production costs. 

|:e original six rotating kilns, each 
125 ft long, with a daily capacity of 
500 bl each, have been supplemented 
with three Lepol-type kilns, each 115 
ft long, that utilize increased gas vol- 
um: for a daily production of 2000 


bbl each. Total kiln production is about 
10,000 bbl daily. 

All burners are of Coen make, which 
are constructed to permit quick emer- 
gency change-over to fuel oil. With an 
oil supply line inserted in the gas mani- 
fold through an end plug and cen- 
tralized in the manifold by brackets, 
the changeover can be made without 
burner interruption. In converting to 
gas, the company found that the 
greater hydrogen content of the gas 
resulted in some water precipitation, 
necessitating high Btu input. 

Pacific Cement’s president, R. K. 
Humphries, expects the conversion to 
result in increased convenience and 
lower production costs, and notes that, 
although daily gas consumption at the 
plant would heat 2000 homes for a 
month, the diversion will not affect 
other consumers in the area. PG&E’s 
service line was designed with antici- 
pated overall consumption in the area 
in mind. 

With the plant operating on gas for 
only a short time the full impact of 
the conversion on production figures 
has not yet been determined — nor 
have standard cost figures. 

Pacific Cement, however, fully ex- 
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Pacific Cement and Aggregates’ 2,500,000-bbi cement plant has joined a 
growing list of industrial plants to use natural gas in preference to fuel oil. 


50-Year-Old California Cement Plant 


Cut Costs 


pects that anticipated gains in produc- 
tion and reductions in operating costs 
will be realized. xk * 


he " 
President R. K. Humphries (right) and 
superintendent Arthur E. Anderson of Pacific 
Cement & Aggregates, Inc., open valve to 
initiate gas flow to the firm's Davenport, Cali- 
fornia, plant. 
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Three Manufacturers Light and 
Heat Company employees prepere 
to take 'Drivotrainer" tests as part 
of a companv-wide driver refres!:er 
course that has helped the Pitts. 
burgh utility reduce its accident 
rate far below the national ave- 
rage. 


Driver Training Program Pays Off in Safety Awards 


Not CONTENT WITH TWO STRAIGHT 
FLEET SAFETY AWaArps, Manufacturers 
Light and Heat Company is in the midst 
of a concentrated driver training course 
to achieve an even better record. 

The Pittsburgh gas utility which op- 
erates 1089 vehicles in the Pittsburgh 
area, had an accident rate of 0.96 per 
100,000 miles in 1958, compared to 
the national average of 1.51. Pittsburgh 
Group companies of the Columbia Gas 
System, of which Manufacturers is a 
member, have consistently maintained 
an accident rate lower than the national 
average, for the past three years. The 
rate per 100,000 miles was 0.99 in 
1956 and 0.78 in 1957. In 1956 and 
1957, safety director A. R. Kelliher 
accepted a plaque from the National 
Safety Council, representing first place 
over 24 other large gas utilities through- 
out the country. 

In May 1958 the company inaugu- 
rated a driver refresher course, with 
the objective of testing every employee 
who drives a company owned vehicle. 
Since that time, 2113 employees have 
taken the refresher course. One divi- 
sion has driven 714,102 miles without 
an accident since completing the 
course. 

An integral part of the course is use 
of the Drivotrainer, an electro-mecha- 
nical training device, developed by the 
Aetna Casualty and Surety Company. 

Utilizing an automobile mock-up, 
the device is equipped with steering 
wheel, instrument panel, brakes, gas 
pedals and even automatic transmis- 
sion buttons on some models. The 
driver sits behind the wheel and takes 
his test drive along a street pattern 
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projected on a movie screen in front 
of him. 


Machine Cuts Instruction Time 

The 22 films especially designed by 
Aetna to be used with the Drivotrainer 
are based on standard educational 
techniques. Correct driving proce- 
dures are demonstrated and explained; 
students may then practice these op- 
erations. The films are designed to train 
students to meet emergency traffic situ- 
ations that would take many months 
to experience in regular driving. Many 
of these situations are impossible to 
demonstrate in actual driving instruc- 
tions because of the hazards involved. 

The Drivotrainer is widely used in 
high schools throughout the nation be- 
cause it can cut actual road instruction 
in half, thereby conserving valuable 
time for the teacher. As many as 25 
students can be taught on the Aetna 
Drivotrainer by one instructor. 

In Manufacturer’s “Refresher 
Course,” the Drivotrainer is used to 
check the experienced driver’s reaction 
to traffic problems and emergency sit- 
uations. The driver’s adherence to given 
speed limits, his reaction time on the 
brake, and overall control of the car is 
recorded electronically in an adjacent 
control unit. 

The company does not use the Drivo- 
trainer as a judgment against the em- 
ployee’s driving ability. Results are 
used more as a guide to discover dis- 
crepancies in basic driving fundamen- 
tals. 


Outline of Course 


The course is designed to process 
six applicants over a period of three 


hours. It follows these basic steps: 

First, employees take a specially de- 
signed eye test. Results are recorded 
and any defect or deficiency is brought 
to the attention of the employee by the 
instructor. 

This is followed by a 15-minute dis- 
cussion on the objectives of the course 
and an explanation of the equipment 
used. Participants then watch a safety 
film and take a general written test on 
driving principles. Employees score 
their own papers and discuss results 
with the instructor. 

The group is then briefed on the op- 
eration of the Drivotrainers, the cen- 
tral control system and the scoring 
method. The actual Drivotrainer test 
follows, after which scores are tabu- 
lated. These scores are discussed with 
participants; weaknesses and _ errors 
are emphasized. 


Stresses Accident Prevention 
Final segment of the course is a gen- 
eral discussion stressing accident pre- 
vention during which pertinent safety 
pamphlets are distributed. 
“Those test results convince me that 
my sense of observation is not as keen 


as it used to be. I’m going to have to © 


be much more careful when I drive.” 


This frank self-appraisal by an em- 7 
ployee is typical. Nine out of ten em- 7 


ployees who have taken the test are 
enthusiastic about it and feel that it 
should be given every two or three 
years ‘to all drivers. 

Company officials share their enthu- 
siasm and feel that ever-shrinking acci- 
dent rates more than compensate for 
the cost of the program. ket 
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Cathodic Protection of Distribution Systems 


Edward F. Fowler, Engineer 
Corrosion Control Section 
Northern Illinois Gas Company 
Bellwood, Illinois 


THE TITLE OF THIS ARTICLE might 
imply that the material in it could be 
used as a criterion for protecting a gas 
distribution system against corrosion. 
It should be emphasized, therefore, that 
the content is based solely on the 
experiences of Northern Illinois Gas 
Company — and the purpose is not to 
tell you how to apply cathodic protec- 
tion to your distribution system, but 
to relate methods used by our com- 
pany. 

Although much of the material is 
generally accepted as standard for vari- 
ous applications, it is felt that, with 
the volume of work that has been done 
by our company, some of the short 
cuts and operational procedures may 
be of value to other companies now 
beginning such programs. 

Northern Illinois Gas Company op- 
erates in 20 counties generally covering 
the northern one-third of Illinois, ex- 
cluding the city of Chicago, and some 
lake shore towns in the vicinity of 
Waukegan. We distribute straight nat- 
ural gas except that some peak shaving 
with oil gas and LPG-air gas is done 
on cold days. Our system pressures 
vary from several hundred pounds to 
6-in. wc. We have both cast iron and 
steel mains in the system, which in- 
cludes about 9000 miles of main vary- 
ing in sizes from % to 48-in., plus 
the service lines from the mains. We 
presently serve about 650,000 custom- 
ers and add customers at the rate of 
about 33,000 to 37,000 per year. We 
install about 3,000,000 ft of new main 
each year. 

Our predecessors in the company 
recognized that corrosion of under- 
ground steel pipes was taking place, 
but nothing was done about it until 
30 years ago. Then we began coating 
steel mains and later the services with 
What even today might be considered 
a good modern coating. 

During World War II, the engineer- 
ing “epartment became interested in 
cath dic protection and a pilot instal- 
lation was made in a small section of 
the \ stribution system where leak re- 


At Northern Illinois Gas Company, corrosion control 


is everyone’s business; new techniques combined 
with time-tested methods assure “‘built-in’’ protection 


pairs had been unusually high. This 
area was of a corrosive nature being 
filled in with slag, cinders, bricks, etc., 
and had a high water table. Before the 
cathodic protection was placed on the 
system a new leak had developed at 
least once each month. The mains in 
this section were isolated, and it was 
not necessary to isolate the services as 
the water system was of Transite pipe. 
A rectifier was installed, all leaks re- 
paired, and a thorough leak patrol 
made. Thereafter, monthly leak patrols 
were made and at the end of six 
months, no new leaks had been dis- 
covered. 


Corrosion Control Program 
Organized 

This proved to us that cathodic pro- 
tection was practical. The next step was 
to sell top management on the impor- 


tance, practicability, and economic 
benefit of a comprehensive cathodic 
protection program. The chief engineer 
and the corrosion engineer arranged to 
present the results of their pilot opera- 
tion to the officers of the company. 
With appropriate charts and data, and 
with a bit of sales talk, management 
was sold, and the corrosion section of 
the engineering department was under- 
way. 

But we didn’t stop selling the benefits 
of cathodic: protection. We first con- 
centrated on the engineers. Meetings 
were held with those in the engineering 
department and in operating areas of 
the company to explain to them how 
cathodic protection works and what its 
benefits were. Since then this has been 
a continuing effort and all engineers 
employed have spent at least one week 
in the corrosion section where they are 





Key men of Northern Illinois Gas Company's corrosion section look over the atlas map record 
of corrosion control to plan cathodic protection on a new installation. Left to right, they are 
the author, Edward F. Fowler, engineer who coordinates replacement and maintenance activity 
and hot spot protection; L. E. Nichols, the utilities corrosion engineer, and Roy R. Nelson, 
engineering assistant. 
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Organization of Ni-Gas' corrosion control section in the engineering department is shown 
above. Five engineers, four assistants, a draftsman, and a clerk comprise the section staff. 


familiarized with and sold on our pro- 
gram. 

Our corrosion engineer, Mr. Nich- 
ols, then concentrated on the foremen 
in the construction departments, show- 
ing them how corrosion occurs and 
how it can be stopped by cathodic pro- 
tection. He also demonstrated how 
carelessness and failure to follow speci- 
fications can nullify a considerable in- 
vestment in cathodic protection facili- 
ties. This also is a continuing activity. 
Recently, a training school for fitters 
was instituted by our company. This 
course was aimed at improving their 
efficiency, but the opportunity was 
grasped by the corrosion engineer to 
include in the curriculum an explana- 
tion of the cathodic protection pro- 
gram, similar to that given the foremen. 


Pistol-shaped thermite welding device is used to attach anode 
wire to buried main by NI-Gas' Wally Lambert. Anodes are installed 
on all new mains and used for hot spot protection when repairs are 
made to leaking mains. 
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In addition, our company offers eve- 
ning courses on a voluntary basis to 
any employees interested in learning 
the principles of the gas business. A 
portion of this course is devoted to the 
cathodic protection program. 

In 1945, the corrosion control or- 
ganization was set up and a program 
was presented to the management that 
provided for the application of ca- 
thodic protection to all new coated and 
wrapped installations, all existing main 
supply systems and, eventually, protec- 
tion to the complete system. Today, 
the corrosion control section is a part 
of the engineering department and 
consists of 5 engineers and 4 distribu- 
tion assistants. 

Work orders for all equipment that 
is installed underground pass through 





the corrosion section where one engi- 
neer specifies the cathodic protecticn 
features that should be included. 

Another engineer does planning for 
the cathodic protection of the old sys- 
tem, which was installed before our 
cathodic protection program got under- 
way. He also handles the operation of 
rectifiers, reverse current switches, 
stray current problems and works with 
other companies who have _ under- 
ground facilities crossing or adjacent 
to ours. 

A third engineer concerns himself 
with all requests for replacements of 
mains due to corrosion which originate 
in the operating department. The fourth 
engineer is familiar with the work of 
the three just mentioned, and he fills 
in where the work load is greatest or 
replaces them during periods of vaca- 
tions or illness. 


Cathodic Protection Application 

The first step in applying cathodic 
protection to our system was to set up 
a basis of current requirements. In the 
early years, quite an effort was made 
to conform to engineering practices by 
getting a lot of detail, such as informa- 
tion relative to soil resistance, etc. 
From the data obtained on a large 
number of installations, it was found 
practicable to make some assumptions 
and avoid excessive engineering ex- 
pense. /n other words, cathodic pro- 
tection of new installations could pos- 
sibly be over-engineered. 

The work load in the corrosion sec- 
tion in the past five years has included 
about 3000 jobs each year. To have 
made detailed studies of each job 
would have taken a corps of engineers 
plus their transportation. Therefore, as 
a short cut, we assumed that voids and 
poorly coated joints on new coated 
and wrapped steel pipe would amount 


* 


Wrapping an insulated coupling for a tie-in. All new construction 
connected to older systems is isolated at point of tie-in. Insulating 
material can be seen under the nut at the bare end (right) of the 


coupling. Gas torch heats the coal tar wrapping to provide a tight 


coating of the fitting. 
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Stockpile of service pipe at Ni-Gas' operating headquarters at 
Bellwood. All of the steel pipe used for service lines is factory coated 


and wrapped. 


to about 2 percent of the surface area 
and, because there is always a variable 
in soil of any particular area we decided 
to use 3000 ohm per sq centimeter as 
the average soil resistance. The results 
prove that the engineering economy 
was justified, since less than 2 percent 
of the installations resulted in too 
much or not enough protection. 

Because we are a company with por- 
tions of its system in operation over 
100 years, our distribution system in- 
cludes pipe of many types and ages, 
and we have a considerable amount of 
old pipe in service. Protection of this 
old steel pipe is based on using 100 
percent bare factor on all steel pipe 
installed prior to 1930, and graduated 
percentages from 1930 to 1950. Since 
then, all new steel pipe installed has 
been coated, wrapped, and cathodically 
protected. 

Having this rule of thumb, the next 
step is to specify the cathodic protec- 
tion. This is done by reviewing the 
work order for each proposed main 
extension. To do this, all work orders 
are routed through the corrosion sec- 
tion of the engineering department. 

In order to analyze these work 
orders, the corrosion section has a 
complete set of atlas maps. Shown on 
the maps are the location, the size, and 
the type of existing main. All installed 
anodes, insulating features, and test 
points are recorded on these maps by 
use of codes or symbols. In addition to 
the atlas map record of corrosion con- 
trol. we have log sheets which are filed 
with these maps. On these log sheets 
each test point is recorded, showing 
the ‘ype, the location, the date installed, 
and the pipe-to-soil readings. 


Encineering of Installations 
The engineering of cathodic protec- 

tion for new installations is done in the 

foll.wing manner: The preliminary 


sketches and layouts are field checked 
by the distribution section; the sketch 
— showing tie-ins, sizes and locations 
of mains, various valve installations, 
and the ultimate number of services to 
be installed — is forwarded to the cor- 
rosion section. From the length and 
size of the main, plus the estimated 
amount of service pipe at 70 ft per 
service, a current requirement estimate 
is made. By reference to the atlas map, 
all previous installations are reviewed 
and proper corrosion control recom- 
mendations indicated on the sketch. 

Following the issuance of the order 
and the installation, a copy of the com- 
pleted sketch is forwarded to the cor- 
rosion section so that necessary checks 
to find out the conditions of the instal- 
lation may be made. In an era of large 
expansion, it is quite an assignment to 
get all tests made. In fact, it is unfor- 
tunate that we have not been quite 
able to keep abreast of all new installa- 
tions for the past year or so. It is 
important, however, that provisions be 
made for inspection of an installation 
at once so that corrective measures 
may be taken before the order is closed 
out and forgotten. 

In addition to designing corrosion 
control for new main extensions, we 
must consider the protection of all re- 
placements of pipe. This is by no means 
a simple job as the adjoining pipe is 
as variable as the system itself and 
requires careful consideration. 

The protection of the old or existing 
pipe, in conjunction with a replace- 
ment, often presents a problem that 
involves isolation of the main and serv- 
ices plus separation from all under- 
ground structures. 

In many instances, the corrosion sec- 
tion is called to inspect exposed main 
for which a replacement is desired. 
This inspection includes pipe to soil 
readings, soil resistivity, pit depth, and 
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Construction crew unloads 40-ft joints of coated and wrapped pipe 
to be installed as new mains in booming subdivision near Joliet. 


general location and condition of the 
main, which helps to arrive at a deci- 
sion whether the main should be re- 
placed and cathodically protected, or 
the leaks repaired and cathodic pro- 
tection be installed to extend the life 
of the main. The justification of main 
replacements has too many variables 
to review here, but is mentioned to 
show that it is included in the corrosion 
control work. 

Application of cathodic protection 
to replacements is done by a method 
similar to that used in protecting main 
extension. On occasions it is desired to 
protect not only the new main but part 
of the adjoining or existing main. This 
is done by cutting in an insulating fea- 
ture at the tie-in or on the old system 
some 2000 ft to 3000 ft back of the 
new main and an order is issued for 
anode installation on the old main and 
isolation of services off this main at 
the meters. 


Protection Added During 
Conversions 

Occasionally, our company converts 
low pressure systems to high pressure 
systems. All such conversion work is 
designed by the planning section of the 
engineering department and the work 
order is routed through the corrosion 
section where corrosion control is indi- 
cated. 

It is a company policy to test all 
services to be converted by cutting the 
service at the main and subjecting it 
to an air pressure test. During this test, 
house regulators are set and services 
are isolated at the meters. Anodes are 
installed at this time on the services as 
shown on the conversion work order. 

In addition to service testing, all 
leaks On mains are repaired before the 
conversion and the pipe exposed is 
inspected by the corrosion section per- 
sonnel. Pipe-to-soil readings, soil re- 
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Distribution construction crew applies field joint to large main. 
Ni-Gas buys pipe already coated and wrapped and uses coal tar 
enamel-glass wrap for protecting pipe joints after welding. 


sistivity, etc., are made to enable revi- 
sion of recommendations if more 
current is desired. The tie-in to high 
pressure is isolated from existing high 
pressure mains, if necessary, and the 
cut-off from low pressure is physical. 
In some of the smaller towns in our 
system we have found it advisable to 
protect the town as a unit. This is done 
as follows: 

First, our patrolmen make a com- 
plete leakage survey of all main and 
service pipe installed prior to 1940, and 
record leak detector readings on a set 
of atlas sheets. 

Second, division personnel with cor- 
rosion section personnel record on 
these atlas sheets all repaired leaks 
from leak tickets on file. 

Third, the area is studied by the 
planning section of our engineering 
department and the ultimate pipe size 
requirements are indicated on these 





This auger, mounted on back of flatbed truck, drills 12-ft deep holes 
for anode installations...and does it quickly and easily. Stanley 
Heddleson, one of the machine's operators, holds a special bit used 
to drill through concrete. In transit, boom folds down, top end toward 
truck cab. 
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sheets. 

Fourth, a replacement request is 
made up to replace the sections of 
leaking pipe and undersized pipe. 

Fifth, a plan for cathodic protection 
is made up. 

Sixth, an order to isolate all services 
in this area is issued and the construc- 
tion work is started. 

The installation of anodes and in- 
sulating features is started in connec- 
tion with the main and service replace- 
ment work, at which time corrosion 
section personnel make an inspection 
of pipe exposed and make any required 
revision of anode installations. Con- 
current with, and on completion of 
anode installation, pipe-to-soil readings 
are taken and studied to find out the 
degree of protection achieved. 

In addition to this planned method 
of protecting distribution systems, we 
have embarked on a hot spot protec- 
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“Patch wrap" on service line joint is applied by distribution con- 
struction crew using coal tar-impregnated tape wrapping; gas torch 
is used to heat the tape to bond to pipe. 


tion program. This consists of install- 
ing magnesium anodes at the time leaks 
are repaired on our existing steel mains 
and services. Instructions for the in- 
stallation of magnesium anodes in con- 
nection with leak repair and main- 
tenance work have been issued to each 
crew leader in our company, assuring 
us that a magnesium anode will be 
installed at the time a leak is repaired 
on the steel main or service. By this 
method we eventually will saturate an 
area and be able to move in on this 
area to protect it completely by install- 
ing an insulating feature and additional 
anodes at some strategic points. 


Service Isolations 


Service isolation was one of the first 
items of consideration for application 
of cathodic protection to the system. 
Concurrently with gas main protection, 
we began service isolation in 1948. 





lL ee 


Street truck, fully equipped with compressor and all of the small 
tools, equipment, and materials needed on the job, accompanies the 
flatbed-auger truck on anode installation assignments. 
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Pipe locator helps crews locate underground mains quickly and 
precisely, is especially useful on leakage survey work to locate foreign 


piping, ‘‘lost'' lines. 


Prior to 1950, both the regulators and 
meters on services off the medium and 
high pressure steel systems were located 
in the basements or in a location with 
protection from freezing temperatures. 
In 1950, we changed our specifications 
for regulator installations and began 
installing them outside, close to the 
building at the service entrance. The 
meter remains on the inside of the 
building with the isolation ahead of it. 
This outside regulator location also 
affords more test points thereby elim- 
inating the locating and upkeep of test 
points over or near the main. 

The most acute problem is that of 
improper testing for isolation of serv- 
ices. Each man who sets meters and 
regulators is furnished with proper 
instructions and test lights to test the 
effectiveness of the insulator. Unless 
this is done properly at the time of 
installation, one shorted service invar- 
iably makes large areas of cathodic 
protection application ineffective. 

With the knowledge that this does 
occur, and the enormous amount of 
work involved in locating the short, 


» One of our men has developed an in- 


sulating fitting tester to test in place 
such fittings. With this new tester, we 
have found up to 5 percent omissions 
of insulating fittings in some new areas. 


| This is just human failure or improper 
| Supervision. We have also found up 


to 5 percent shorted insulating unions 
and we have not yet been able to deter- 
mine the reasons for these shorts. We 
Know that with this 10 percent omis- 


| sions or shorts, complete cathodic pro- 


lection is impossible, so corrections are 
beine made. 

On steel services off cast iron main, 
Our specifications call for isolation at 
the main and inside the building with a 


| 1b magnesium anode at a selected 
| location. We use a brass fitting with an 





New service line goes underground in Northern Illinois. Nl-Gas 
installs more than 3,000,000 ft of pipe annually to serve up to 37,000 


new customers being added each year — and corrosion control plays 
an important part in every phase of expansion. 


insulating feature on the C.I. main and 
a 1-lb bare anode. It was found that 
the bare anode actually gives longer 
life than those installed with prepared 
backfill. This we assumed to be due 
to the presence of a higher environ- 
ment resistance with the bare anode, 
thus decreasing the loss of metal nor- 
mally encountered where the environ- 
ment is a low resistant and the current 
density is low, which will be found on 
coated and wrapped services. Actually, 
some current checks showed less than 
one milliamp on an average 70-foot, 
114 -in. service. 

We were also confronted with the 
problem of protecting of intercity con- 
necting mains or principal supply 
mains. Quite a large percentage of 
these mains are bare or have a coating 
of questionable condition. Therefore, 
approximately 90 percent of these 
mains are protected with rectifiers. The 
normally accepted practice of locating 
the ground bed in the lowest soil resist- 
ance area available has been followed. 
In some of these rectifier installations, 
an old smaller abandoned main that 
paralleled the existing main was used 
as the ground bed. One such installa- 
tion has a ground bed 8 miles long. 
This has proven to give good results. 


Anode Installation Techniques 


A note on how we install anodes 
may be of interest. Anodes are installed 
on new pipe by the construction depart- 
ment at the time the main is laid, but 
rectifier ground beds and magnesium 
anodes to protect the existing or older 
pipe are installed by the corrosion sec- 
tion’s four-man crew. 

They are equipped with a flat bed 
truck having an independent engine- 
driven auger with wiggle-tail features, 
capable of digging a 14-in. diameter 
hole, 12 ft deep. They also have a 
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street-type truck with all necessary 
tools for any situation, including a com- 
pressor, winch, and large water storage 
tank for wetting and “puddling-in” 
anodes. 

Normal installation on existing main 
is done by augering a hole 12 ft deep 
close to the main. The main is exposed 
for attachment of anode wire by 
sloughing off the earth. The spot for 
the thermite weld is cleaned off with 
scrapers and an air operated grinder. 
The thermite mold with special wire 
holding attachment and long handle is 
placed and then fired with a hose torch. 

After cleaning and testing, the weld 
is covered with mastic coating and 
protective paper. All of this installa- 
tion is done from ground level. 

The economy of such an installation 
is seen when compared to the conven- 
tional method of making a large exca- 
vation for main exposure and ditching 
from the main for placement of the 
anode. Installing anodes in a hole 
12-ft deep gives excellent results be- 
cause the anode is in earth having a 
more permanent moisture. 

We have installed over 50,000 mag- 
nesium anodes in sizes 50, 32, 24 and 
17 Ib. We have also in operation over 
100 rectifiers and 17 drainage switches. 
With these installations, we have ca- 
thodically protected over 20,000,000 
ft of main plus the service piping off 
this main. This year we expect to install 
another 15,000 to 20,000 17-lb mag- 
nesium anodes and some 40,000 insul- 
ating fittings at the meters. By continu- 
ing this method, we hope to have the 
entire system completely protected 
cathodically some day. 


Acknowledgment 
This article developed from a pre- 
sentation made at the 1959 Wisconsin 
Utilities Association annual meeting. 
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Specially designed machine automatically assembles and tests 
miniature gas light regulators, requires only two operators. 


Operator checks adjustments on machine part that assembles the 
0.010-in Buna-N coated nylon diaphragms. 


Miniature Regulators for Gas Lights 


Here’s a case history about how one company met and solved problems in 


designing and producing miniature regulators for gas light installations; to do 


it, they squeezed all the features of a normal-size house regulator into a tiny 


space, then built a machine to automatically assemble and test the devices! 


George Hughes, Chief Engineer, 
Reynolds Gas Regulator Company, Inc., 
Anderson, Indiana 


WITH THE RESURGENCE OF GASLIGHTS 
within the last two years, our company 
was confronted with an interesting de- 
sign and production problem — devel- 
opment and low-cost volume produc- 
tion of a miniature service regulator to 
fit inside a lamp post. 

There were two main problems: 1) 
For the regulator to swing inside the 
lamp post, its maximum width could 
not exceed 1x% in.; yet for safe instal- 
lation directly into the distribution line, 
we had to provide for inch we pressure 
on the outlet side and up to 60 psi on 
the inlet side; 2) because of the mi- 
nuteness of the individual parts of such 
small regulators, normal hand assem- 
bly of the main parts seemed imprac- 
tical. 

These problems were solved as fol- 
lows: 1) We adapted all the features of 
a normal-size house regulator to the 
miniature gaslight regulator; 2) We 
designed, and had specially built, our 
own automatic assembly and testing 
machine, capable of turning out 1000 
gaslight regulators in an eight-hour day. 

The first volume production of gas- 
lights in decades in this country was 
begun by Arkla Air Conditioning Cor- 
poration in February, 1958. In the first 
year, the company sold about 100,000 
gaslights, and in the second year com- 
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pany Officials expect sales figures to be 
even higher. 

The first high pressure installations 
were made with available service regu- 
lators. 








Diagram illustrates typical installation of the 
miniature pounds-to-ounces regulator in a gas 
light post. 


Arkla engineers came to the con- 
clusion, however, that gaslights would 
function better and more economically 
with a specially designed regulator. 
They wanted to be able to offer a com- 
plete unit — gaslights, lamp posts, and 
regulator fitted within the lamp post 
and set at the approximate outlet pres- 
sure. 

We designed two regulators for their 
purposes — one for low pressure use 
downstream of the meter, i.e., for 
inches we inlet pressure to inches we 
outlet pressure; and the other design 
was for high-pressure use, ahead of the 
meter, for inlet pressures from 1 to 60 
psi. Both models have a short stack so 
as to be within the 1ys-in. space limit. 

The low-pressure regulator is a small 
version of an appliance regulator, and 
it can also be used as a pilot light regu- 
lator for all A.G.A. approved appli- 
ances. 

The high-pressure regulator is some- 
what unique in that it is a miniature 
version of a normal-size house regula: 
tor. It has a sharp seat orifice and 2— 
Buna-N valve seat. 

Advantage of a high-pressure minia- 
ture regulator is that it can be installed 
in the gaslight post and control high 
pressure gas directly from the distr‘ bu- 
tion line where flat rates for gaslizhts 
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| 3106 West 61 St., 


HIGHLY 
COMMENDED 





BY GAS 
«UTILITIES 
EVERYWHERE 


Customer service and satisfaction 
take top priority at Gas Utilities. 
That’s why so many Utilities ap- 
prove PANELBLOC for installation 
on their lines. 


Overhead PANELBLOC has 
brought economical trouble-free 
heating to industrial and com- 
mercial heating jobs of every size 
and type. Fast-as-light, infra-red 
PANELBLOC puts heat only where 
needed. 








Panelbloc Heaters 
are AGA Approv- 
ed and are listed 
by Underwriters 
Laboratories. 


RES WIT; 
KS NG 


\pderwrilers Laboratories j Ine 


INSPECTE 


For complete, up to date infor- 
mation on PANELBLOC Gas- 
Fired Infra-Red Heat, attach 
this ad to your letterhead and 
mail to us. F 


Se Oy” PANELBLOC DIVISION 
The Bettcher Mfg. Corp. 
Cleveland, Ohio 
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Gas light at plant entrance js one of many 
installations throughout the nation typifying 
the renaissance of gas light in the past few 
years. 


are charved. This may, for instance. 
save considerable expense in additional 
piving from the meter in the house 
back to the gates of the property where 
the gas sunply comes in from the dis- 
tribution line. 

The small size of the regulator also 
put special demands on the diaphragm, 
which must be highly flexible to func- 
tion properly within such a small space 
and, in the case of the high-pressure 
regulator, be strong enough to with- 
stand inlet pressures up to 60 psi. The 
only way to select a suitable material 
was to test various materials in proto- 
types of the regulator. In these tests, 
we used pressures up to 15 psi on the 
outlet side. Material selected was a 
0.010-in. Buna-N coated nylon (styled 
Reevecote 7123), supplied by Reeves 
Brothers, Inc. 

Because hand assembly of the minia- 
ture parts would be impractical, we 
had to plan for machine assembly. But 
there was no ready-made machine on 
the market for our specific purpose. 
So we designed an index machine in 
our shop and had it built to our speci- 
fications by a local tool builder, the 
Anderson Tool Service Company. 

Operated by only two men, the 
machine automatically performs the 
following six operations: 1) body is 
tested for leaks for 15 psi gas or air 
pressure; 2) diaphragm is assembled; 
3) body and diaphragm are tested for 
leaks at 1 psi; 4) top assembled and 
unit again checked for leaks at 1 psi: 
5) top crimped over body for gastight 
seal; and 6) entire unit pressure tested 
at 15 psi, and automatically set for 
outlet pressure of 5-in. we needed for 
gaslights. 

The machine assembles 1000 units 
in an eight-hour day, and it is expected 
to be kept busy as sales of gaslights 
continue to rise and the miniature reg- 
ulators find other uses in appliances 
and similar low-consumption gas-fueled 
equipment. x*ek 


For dependable 
field service 


SPECIFY 
AMERICAN 
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Handle the toughest | 
meter manifold jobs | 
and corrosive field 

services. Eliminate gland leaks. 





Teflon-packed forged steel American® Needle 
Valves deliver year ‘round dependable service 
—stand up under all conditions. Stainless or 
carbon steel precision machined valve bodies 
are ideally suited for welding. Stainless steel 
centerless-ground valve stem design makes it 
simple to repack valves under pressure. 


Standard valves are design rated for pressures 
to 5,000 psi at 70°F. Upon request, assembled 
valves are hydrostatically tested to 10,000 psi 
(twice rated working pressure) and individually 
inspected. Valves are also furnished with 
graphite-impregnated asbestos packing for 
temperatures above 450°F. 


\ngle or straight patterns—screwed or union 
sonnets. 


Ask your American Meter representative for 
full details. 
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METER COMPANY 
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Philadelphia 16, Pa. 
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For ruggedness where you need it the most... 


© CAST IRON PIPE 
MECHANICAL 
JOINTS 


Cast iron pipe manufacturers insure extra flexi- 





bility by the use of a mechanical joint that will 
withstand normal distribution pressures. Vibra- 
tions, washouts, heavy surface loads— mechani- 
cal joints resist them all, and the design of the 
joint permits deflection of the pipe during and 


after installation. 


Ruggedness inherent 
throughout cast iron pipe 





The joint is merely an example of cast iron pipe’s 
toughness. Modern cast iron pipe also offers 
great beam strength—to resist heavy traffic above, 
and shifting soils below; tremendous load resist- 
ance —6” cast iron pipe withstands a load of 
nearly 9 tons per foot; corrosion resistance — to 
withstand most adverse conditions. 

Most important of all is the fact that once 
you have laid cast iron pipe, you can generally 


anticipate no major repairs for at least a century! 
Write for complete information to Cast Iron Pipe 


Research Association, Thos. F. Wolfe, Managing 


Director, 3440 Prudential Plaza, Chicago 1, Ill. 


...all good reasons for you to choose 


CAST IRON PIPE 
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Amere Gas Utilities, Charleston, West 
Virginia, (part of the Charleston Group 
of Columbia Gas System) has com- 
pleted construction of a $13,700 6-in. 
supply line to deliver more gas to 
Mullens, West Virginia. To reinforce 
the gas supply in an area near Beckley, 
and make gas service available to 21 
potential customers, Amere has _in- 
stalled a new 3-in. line. 


Columbia Gas of Kentucky, Inc., 
Charleston, West Virginia (part of the 
Charleston Group of Columbia Gas 
System) has installed 3500 ft of main 
extension in the Bellefonte, Kentucky, 
area near Ashland. In Lexington, com- 
pany crews completed installation of 
a $107,000 five-mile 6-in. replacement 
line. 


Virginia Gas Distribution Corporation, 
Staunton, Virginia, (part of the 
Charleston Group of Columbia Gas 
System) has completed two main re- 


Resident engineer, Alex Turner, sets stakes for trencher on a 26,000 
ft, 6-in. main replacement job in Lexington, Kentucky, for Columbia 


Gas of Kentucky, Inc. 
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placement projects -— one, a 30-year- 
old main in the streets of Waynesboro, 
and the other in Covington. Company 
also has installed an undetermined 
amount of service line tie-ins in 
Covington. 


Iowa Public Service Co., Sioux City, 
Iowa, has completed replacement of 
4100 ft of 2-in. main on Hackett Road 
in Waterloo, Iowa with 4-in. and re- 
placement of 830 ft of 2-in. main on 
Highway 218 with 6-in. main. In order 
to tie in the two mains it was necessary 
to auger below the 4-lane highway and 
install a 6-in. casing pipe. Contractor 
was Lyle Ernster. 


Northern Illinois Gas Company, 
Aurora, Illinois, has added the 281st 
community to its distribution system — 
Eileen. Brief turn-on ceremonies were 
conducted late in October at the home 
of Quinn Ulivi, president of the village. 


In Bellefonte, Kentucky 
(near Ashland), 3500 ft of 
main extension has been in 
stalled by Columbia Gas of 
Kentucky, Inc., to serve a 
new subdivision. 


In Waynesboro, Virginia, Virginia Gas Dis- 
tribution Corporation took advantage of 
street changes to replace a 30-year-old main 
with new pipe. Waynesboro personnel, left to 
right, are Roy Miller, Jack Robertson, Gene 
Heatwole, and O. M. Terry. 


Lowering in pipe in Lexington, Kentucky, for Columbia Gas of Kon- 
tucky. At left, Don Ritchie, clerk, and Dennis Critchfield, welding 


inspector, watch the operation. 
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Even where highly corrosive soil conditions exist, 
ene PLS coated and wrapped pipe installed under- 
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pipeline protection permanence / 


manence! So why not make sure your next coating 
and wrapping job is done the time-tested PLS 
way? There’s a PLS plant conveniently located to 
meet your processing requirements and to assure 
positive delivery WHEN you need it... WHERE 
you need it. Write today for complete information. 


satan [ype Line Service Corporation 


General Offices and Plant: Franklin Park, Ill. 


Quality proneers 
in coating and wrapping pipe 


for over a quarter century 


A SUBSIDIARY OF AMERICAN STEEL FOUNDRIES 


Tractor-mounted trencher at work on gas 
distribution system near Chattahoochie, 
Florida, is one of two used by Patterson and 
Ford Construction Company of Birmingham, 
Alabama, on construction of four new gas 
distribution systems in Florida—the one 
shown and three others at Lake City, Palatka, 
and Milton. 

Honolulu Gas Company, Hawaii, has 
installed a fourth 30,000-gal capacity 
butane storage tank at the Isle Gas 
Yard in Iwilei. The 30-ton tank — 
measuring 50 ft in length and 11 ft 
in diameter — was manufactured by 
Chicago Bridge and Iron Co. in Salt 
Lake City, Utah, at a cost of approxi- 
mately $10,000. Tank was shipped 
aboard the Hawaiian Educator in Sep- 
tember and moved to the Isle Gas Yard 
via a 48-wheel Oahu Transport dray. 
Need for the new storage tank has been 
brought about by a growing number 
of rural Oahu homeowners who are 
using Isle Gas for cooking and water 
heating. In addition, gas ranges and 
water heaters are being installed in 
Capehart housing projects slated to 
open later in the year. 

The Gas Service Company, Kansas 
City, Missouri, has completed a $75,- 
000 project to provide additional gas 
for the Liberty division. Project in- 
cluded installation of 7000 ft of 12-in. 


and 1000 ft of 6-in. line. Contractor 
was Pitman Construction Co. The new 
12-in. line runs from a 12-in. line 
serving the Ford Motor Co. plant at 
Claycomo, Missouri, along U. S. high- 
way 69 northeast to Ravena Road, 
north along Ravena to the new Inter- 
state 35 and continuing north to Pleas- 
ant Valley Road. Near Interstate 35, 
the 6-in. segment of the line cuts 
northeastward to a previously existing 
5-in. line that leads on in to Liberty. 
Company plans to lay an additional 
12-in. line to the west, sometime in the 
future, that will connect with a present 
12-in. line coming from the Mid-Con- 
tinent International Airport and pro- 
vide a complete pipeline loop around 
the area served by the company north 
of Kansas City. 


Saskatchewan Power Corporation, Re- 
gina, Saskatchewan, Canada, has begun 
serving the town of Unity with natural 
gas, having completed arrangements 
for the transfer of the present system, 
which for the past 15 years has been 
operated by the Unity Gas Company. 
Assets purchased include the Unity gas 
field, the gathering system, a supply 
line from the field, and the distribution 
system serving the town itself. Al- 
though nearing depletion, the Unity 
field is considered important because 
of its potential as a storage field. 


Citizens Gas and Coke Utility Com- 
pany, Indianapolis, Indiana, is now 
laying service lines to connect some 
10,000 additional natural gas space 
heating customers as a result of the 
additional 21,000,000 cu ft of natural 
gas a day company is receiving from 
Panhandle Eastern Pipe Line Co. as a 
result of a recent FPC ruling. The addi- 
tional connections will take care of 
most of company’s current backlog of 
13,000 home heating applications. 





It is as handy as a flashlight; 
the maintenance is trivial; 
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The MINIATURIZED-PRECISION 
WILKINSON Line Locator Model W-3 


This radically new, super-powered, transistorized instrument weighs only four pounds 
and is one-fourth the size of conventional pipe locators. 


the non-leak miniature batteries last ten 

times longer. Long-life transistors eliminate ' 

replacement. Molded glass fibre cases. Transistor ear set. Telescopic aluminum handle. 
Etches circuitry and unique antenna. Contained in carrying case. 
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Michigan Consolidated Gas Company, 
Detroit, Michigan, has installed a new 
412-mile gas distribution system in 
Scottville, Michigan, that includes 5105 
ft of 6-in. 6036 ft of 4-in., and 12,819 
ft of 3-in. Brooks and Shaw Construc- 
tion Co. of Edmore was contractor on 
the project. The 10-in. supply line to 
Ludington was extended one mile by 
crews of Welded Construction Co. of 
Rosebush, to provide gas for Scottville. 
A 4-in. line leads in from the new city 
gate station 44% miles west of town 
along a main highway lined with resi- 
dences. Ed Soli, Michigan Consoli- 
dated’s general foreman at Ludington, 
supervised construction on the new 
project. Company has also completed 
construction of a 53-mile 30-in. supply 
line from Milford to Elsie, northwest 
of Owosso that will double facilities 
for delivering gas from the Six Lakes 
storage fields. The new line parallels 
two 24-in. lines which link Detroit, 
Ann Arbor, and Mt. Pleasant districts 
with the storage fields. New line has 
been equipped with full opening valves 
to permit cleaning without taking the 
line out of service and is also intercon- 
nected with the other two lines at each 
valve to enable gas flow to be diverted 
freely from one line to another. Wil- 
liams Brothers Co. was contractor on 
the project. 


Le 


GAS SERVICE REGULATORS) 
FOR CONVERSION 
(OR PRESSURE ELEVATION 


A REGUATOR, 
BREATHER VENT 
AND CATHODIC 
INSULATOR IN 
ONE PACKAGED 


| UNIT 


U. S. Patent 
No. 2,577,480. 

f ws Other Patents 

a f Pending. 

a) TYPE 51-R 

Cae FOR EVERY 
" J INSTALLATION 
EXCLUSIVE FEATURES 
NOT FOUND ELSEWHERE 


| Exceptionally high relieving capacity obtained 
| by new type internal relief valve. Remarkable 


| to meter, 


| 


by-pass check valve pre- 
vents over-shooting of low 
pressure and damage 


SEND FOR 
- BULLETIN | 





UNIVERSAL 


CONTROLS CORPORATION 
P. O. Box 13122 
Walnut Hill Sta. — Dallas, Texas 
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Some need it hot: 
Some need it col 


Whatever the requirements, one of Dearborn’s scientifically formulated 
NO-OX-ID® coating and wrapper combinations will give you the 

best answer to your pipe coating problems... provide mechanical, 
chemical and electrical protection that will last for decades 

under any soil or moisture conditions. 


Where hot applications are indicated, NO-OX-ID is easier to apply 
than any other coating to the main line or to the joint... 

gives off no noxious or toxic fumes...coats more pipe per ton... 

will not crack or lose bond at low temperatures. 


Over difficult terrain, on short lines, service jobs or for joint coating, 
Dearborn’s cold applied NO-OX-ID eliminates cumbersome 
kettles...comes ready for immediate use...requires no primer... 
conforms perfectly to all surface irregularities, couplings, valve bodies 
and settings. Crews like it because it is completely safe and 
harmless...no need for masks, protective clothing or ointments. 


Check with a Dearborn representative today. 


DEARBORN CHEMICAL COMPANY 
Executive Offices: Merchandise Mart, Chicago 54 

Plants and Laboratories: Chicago « Linden, N. J. « Los Angeles 
Toronto « Honolulu « Havana « Buenos Aires 
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Ohio Valley Gas Company, Columbus, 
Ohio, has completed construction on 
a $31,000 project to extend natural gas 
service in the Bantam Ridge area 
southwest of Wintersville and west of 
Steubenville. Project involved installa- 
tion of more than 114% miles of 2, 4, 
and 6-in. pipe along Bantam Ridge 
Road from an existing Ohio Valley 
line at Nethers Drive to north of Ban- 
tam Ridge Grade School, and along 
Nethers Drive and Ward Drive. Wirt 
& Starn Inc. of Wooster was contrac- 
tor. 

Washington Natural Gas Company, 
Seattle, Washington, has completed in- 
stallation of a $400,000 main extension 
that included a East Channel under- 
water crossing, to serve Mercer Island, 
one of the few islands in the UV. S. to be 
served with natural gas. Turn-on cere- 
monies were conducted in late August 
at the Island gate valve located at 
SE 40th and East Mercer Way, Seattle. 
New line will serve 3000 to 4000 cus- 
tomers including residents in Lucas 
Heights, Mercerdale, El Dorado Beach 
Club, and Maple Lane. In the Ken- 
more-Inglewood areas, company crews 
have completed conversion of customer 
appliances, previously serviced with 
LPG, to natural gas. 

Consumers’ Gas Company of Toronto, 
Ontario, Canada, has completed con- 
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Brass Fittings 


Normac insula- 
ting Brass com- 
pression end 
Tees, Ells and 
all compression 
end fittings are 
available 
Polyethylene 
emi-insulating or 
& rubber gaskets 
and 114” 





NORTON-McCMURRAY 


Manufacturing Co. 
919 North Michigan Avenue 


Couplings * Meter Bars ¢ Sleeves ¢ Cocks 
Bell Joint Clamps ¢ Service Tees and Ells 


struction on a $1,100,000 supply and 
distribution system for Camp Borden 
military camp 13 miles west of Barrie. 
Approximately $800,000 will be spent 
for the distribution system, supply line, 
and metering and control facilities; and 
approximately $300,000 for appliance 
conversion of 260 family dwelling 
units at the camp. It is estimated that 
in the first full year of operation the 
gas load will total 350,000,000 cu ft. 
Northland Plumbing and Heating Co. 
of Barrie has received the contract for 
conversion of appliances. Contracts for 
30 miles of pipe, including 12.9 miles 
of 6-in. supply line and the distribution 
and service lines have been awarded 
to F. E. Shaw Ltd., Somerville Pipeline 
Contractors, Mid-Canada Contractors, 
all of Toronto, and Corcoran Pipeline 
Contractors of Kingston. Consumers’ 
recently completed an undetermined 
amount of various size main extensions 
and service lines on their distribution 
systems in Toronto, Ottawa, and Brock- 
ville, Ontario. Majestic Contractors, 
of Edmonton, was the contractor. 

To reinforce the gas supply in the 
eastern section of Toronto, Consumers’ 
Gas has installed a 11 mile 16-in. line. 
F. E. Shaw was the contractor. The 
new line, biggest supply line into To- 
ronto, had to cross two rivers — the 
Don and the Rouge. Company has 


under consideration installation within 
the next two years a 30-in. line to run 


from Lisgar to east of Malton. Com. fF 
pany has construction under way on f 
a $250,000 expansion program, (irst § 


phase of a $2,000,000 5-year program 
to make natural gas available to all 
homes and industries in Peterborough, 


Ontario. Approximately 15 miles of gas F 
distribution lines will be installed inf 


four different areas of the city. Con. 
tractors are: R. B. Somerville Com. 
pany and Majestic Contractors Ltd, 
both of Toronto, and Lloyd W. McNeil 


Pipelines, Ltd., of Streetsville, Ontario, 7 


Ohio Fuel Gas Company, Columbus, 


Ohio, has construction underway to} 
extend natural gas service to the new | 
Ridgewood Estates development west 
of Dublin Road and northwest of Up-P 


per Arlington. The $74,300 project 


involves installation of more than 2f 
miles of 8 and 5-in. line along Fishinger Ff 


Road from an existing line at Edgevale 
Road to Dublin. The line will be hung 
from the bridge crossing over the 
Scioto River, then north along Dublin 
Road and west through the new sub- 
division. Ohio Pipeline Construction 
Co. is contractor. 

In Logan, a $1313 project involving 
the installation of 650 ft of 3-in. high 
pressure line into the William Vaughn 
Addition has been completed. 
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_ MANAGEMENT 
SUPERVISION 


in construction of 


Welded Steel 
| Gas Mains 


Experienced personnel for Field Engi- 
neering, Supervision and Inspection of 
Construction of high pressure gas trans- 
mission pipelines and distribution mains. 


Jos. Scholl, Inc. 


2712 Girard Ave. 





INSPECTION 


ESTABLISHED 1875 


° Philadelphia 30, Pca. 
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vale} Natural gas is now flowing across Staten Island through the "Clove Lakes Line" of 
une f) Brooklyn Union Gas Company— an 8-mile, 30-in. high pressure supply main providing gas for 
the Staten Island through the Grasmere gate station and delivering additional supplies to BUG's 


New York facilities. 


iblin 
sub- | Brooklyn Union Gas Company, Brook- 
tion — lyn, New York, plans to spend approxi- 
mately $20,000,000 a year during the 
ving) next five years. Future construction 
high | will include a new office building and 
ighn | in 1960 another 30-in. line from the 
3 new Narrows Crossing across the 
southern part of BU’s territory to con- 
; nect with an existing southern facilities 
— line; in 1961, this new line will be 
extended eastward to the Nassau county 
line. Through November, BU had 

T / added 14,300 new gas heating installa- 
tions to their lines; by year’s end, it is 
anticipated this total will reach 17,500. 
Houston Natural Gas Corporation, 
Houston, Texas, has completed piping 
d for gas service in several new Houston 


) subdivisions including Memorial Hol- 
| low, Beverly Hills, Shepherd Forest, 
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and Timberwilde. Gas service has also 
been extended to Sheldon Woods Ad- 
dition located on the Beaumont high- 
way near Houston through combined 
efforts of HNG and Houston Pipe Line 
Co. In La Porte district, HNG has 
completed a new main to serve Casa 
Mare, a Girl Scout center, south of 
Shoreacres. Cathodic protection has 
been completed in the Port Lavaca dis- 
tribution system. Distribution systems 
in all towns and communities in both 
the Freeport district and the El Campo 
district are now completely protected 
with this system of corrosion control. 
Alvin Construction Co. began work 
in October on the new building for 
HNG’s Alvin district office. Comple- 
tion date for the project is latter part 
of February. 





Elba, PUN 


TRENCHER 


Top Trenching 
Performer! 


Model 
M-3 
Pictured 


Use for: 
© Utility Services 
© Gathering 
Systems 
© Signal Systems 
Sewer Laterals 
© Road Crossings 
© Sprinklers 
© Footings, etc. 


PRODUCE 
LOW-C 
TRENCH 


Usual Cost 


Zz‘. 


Overall! 


1 


K-] 


1% to 12 FPM 


3, 7 HP: 3” to 6” wide, depths to 2’. 
9 HP: 3” to 8” wide, 2’ to 4’ deep. 
2 


, 12 HP: 3” to 12” wide, 2’ to 5’ deep. 


3, 
32 
1, 30 HP: 6” to 16” wide, 11’ to 6’ deep. 


CHARLES Machine Works, Inc. 


602 Birch St. © Perry, Okla. 


C- 
M- 
M- 
K- 


D Utility men G. L. Alexander and T. W. 
h Fultz, Jr., assemble piping for replacement 


Seen in Covington, Virginia, for Amere Gas 
BE Vtilities, 


Tie-ins of service lines finish work on Cov- 
ington project for Amere. Making connection 
are Douglas Matheny and Randall Alexander. 





a. 
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Commonwealth Natural Gas Corpora- 
tion, Richmond, Virginia, has com- 
pleted a $750,000 17-mile extension of 
parallel main line in the Wakefield- 
Windsor area. 
Union Gas Company of Canada, Chat- 
ham, Canada, plans to start construc- 
tion early in 1960 of a transmission 
line between Waterloo and Owen 
Sound that will provide natural gas 
service to Owen Sound, Meaford, and 
Thornburn, and other towns and vil- 
lages not presently served. Construc- 
tion will be completed in stages over 
a 3-to-4 year period. Nearing comple- 
tion in Owen Sound is the installation 
of 202,000 ft of 1 to 6-in. mains and 
services. Contractor is Majestic Con- 
struction, Ltd. During construction of 
this new distribution system, con- 
tractor had to blast out some 900 
cu yd of rock and detonate nearly 
5000 Ib of dynamite — all on small 
charges —to allow construction to 
proceed. In Meaford, Thornburn, 
and Clarksburg where the G. I. Russell 
Construction Co. installed distribution 
mains, large boulders were encountered 
almost daily. Many as big as automo- 
biles were removed while others forced 
workmen to build around them. Boul- 
ders dug up were used to form a break- 
water in Georgian Bay. 

Union Gas has also purchased the 





physical plant of the Norotto Gas Co. 


Ltd. and has construction under way 
to supply it with additional gas. No- 
rotto serves 450 consumers in the 
villages of Norwich, Otterville, Rock 
Mills, and Springford, and in the 
townships of North and South Nor- 
wich. Union Gas has completed con- 
struction on the first stage of an 8-in. 
transmission line from the existing 10- 
in. Woodstock-Brantford line to the 
South Norwich-Middleton town line. 
The proposed line will skirt the eastern 
edge of the Norotto system and have 
3 branches or laterals — one to con- 
nect with the new line to the Norotto 
system; the others to connect with the 
Norfolk transmission system near Delhi 
and with Tillsonburg. First stage of 
the project, recently completed, con- 
sisted of the southern portion of the 
8-in. transmission line; a 4-in. lateral 
to the Norotto system, and a 6-in. lat- 
eral to the Norfolk transmission system 
near Delhi. Second stage, to be com- 
pleted early in 1960, includes extension 
of the 8-in. supply system northward to 
a connection with the 10-in. line and 
construction of a 6-in. lateral from the 
south end of the 8-in. supply system 
to Tillsonburg. Completion of the 
second stage will improve the gas sup- 
ply of the entire Norwich-Delhi- 
Simcoe-Tillsonburg area. 

Union Gas has also completed ex- 


tensions of its distribution systems in 








Waterloo, and St. Thomas, Ontario, 
Approximately 12 miles of 1 through 
6-in. mains and services were installed 
in Waterloo by contractor, Majestic 
Contractors, Ltd. of Toronto. In St. 
Thomas, approximately 21% miles of 
8-in. were tied-in to the Port Stanley 
8-in. transmission line and _ installed 
across the southwest corner of the city, 
Previously the city depended on its 
gas supply from the 10-in. Port Alma 
London line at Talbotville to the north 
of the city. Approximately 3 miles of 
8, 6, and 4-in. distribution lines feed 
the gas across the south side of the 
city and up into the previously un- 
piped east end industrial area. A new 
metering and regulating station has 
been constructed just inside the city’s 
southwest limits. Additions to the St. 
Thomas system cost an estimated 
$300,000. Majestic Contractors, Ltd. 
was also the contractor on the project. 
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LUBRICA 


REPLACE THEM WITH... 


PLUGAROO 


The PLUGAROO combination Plug and Check Valve eliminates expensive 
lubricating equipment... reduces costly maintenance trips. 
A quarter turn closes the plug against clapper for positive seal, yet 
wide tolerances prevent plug or valve-body gauling. Fig. 2—In “‘open’’ 
position, the 20° vertically hinged clapper seals 

under its own weight and the PLUGAROO operates 
as a Synthetic Seal Check Valve. 
is optional on your request. The PLUGAROO is available 
in semi-steel, steel, and aluminum-bronze thru series 
90 (21603 W.P.—3250# Test). 

for all standard end connections. 


125 W. FIRST 


Plug locking device 


API, ASA dimensions & 
For details, write: Vim 


TULSA, OKLA. © LU 7-6731 


NON- 
LUBRICATED 
PLUG VALVE 


Fig. 1 
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SALES BRANCHES: Houston, Odessa, Shreveport, Farmington, Lafayette, Bartlesville, Dallas 
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Handy, tough and economic 





Dic deep and fast with the International 340 Utility and low- 
Cosi International Wagner No. 65 backhoe. Maintain trench grades 
down to 10 feet anywhere in a 180-degree arc. The 340’s giant- 
Capacity 17 gpm internal-mounted pump allows for operation of 
Up fo four hydraulic control levers simultaneously. 


*Mcximum flywheel horsepower at standard sea level conditions. 


You get big tractor brawn on a budget with the 
rugged, dependable International” 340 Utility! 
While rated in the economical 45 hp class, the 340 
has the built-in weight and strength usually avail- 
able only with larger, more costly tractors. 


Match speed options to your jobs. Choose Fast- 
Reverser for five speeds reverse on shuttle-type 
operations. Or, select 10 speed Torque Amplifier 
drive ...in any gear, just pull the TA lever to boost 
pull-power up to 45%, on-the-go! 

Get proof in performance at your nearby IH dealer’s. 
See how hefty Internationals put a work-speeding 
punch in heavy trenching. See how International 
power and traction boosts output with loaders. Ask 
about the full line of Internationals from 13.4 to 95 hp*. 





See your 


INTERNATIONAL 
> HARVESTER dealer 


International Harvester Products pay for themselves in use —Farm Tractors and Equipment 
Twine... Industrial Tractors... Motor Trucks .. . Construction Equipment—General Office 
Chicago 1, Illinois 














FOR ACCURATE 
FLOW MEASUREMENT 


365 


DAYS A YEAR 





USE AMERICAN® 
BASE VOLUME 
AND 
BASE PRESSURE 
INDEXES . 





American BASE VOLUME IN- 
DEXES register gas quantity at 
standard conditions of base 
temperature and base pres- 
sure. BASE PRESSURE INDEXES 
automatically multiply vol- 
ume at line conditions by the 
pressure factor and indicate 
quantity at base pressure on a 
straight reading index. 

No computations...accurate 
gas volumes at base conditions 
are shown immediately. A sec- 
ond counter on the back indi- 
cates volume at line conditions. 
Simple operating principle... 
integration is continuous with 
all functions performed 
mechanically through special 
gearing. 

Write for Bulletins 200 and 
201. 


AMERICAN’ 


METER COMPANY 


INCORPORATED (ESTABLISHED 18636) 


General Offices: Philadelphia 16, Pa. yw 
Sales Offices in Principal Cities 
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Ohio Valley Gas Company, Columbus, 
Ohio, (part of the Columbus Group 
of the Columbia Gas System) has re- 
cently completed construction of a 
$19,500 project to extend natural gas 
service east of Rome and south of the 
recently-piped Buelah Lane area. Ap- 
proximately 14% miles of 2 and 4-in. 
line will be laid along State Route 7 
from Buelah Lane to Holiday Drive 
and along Apple Street east of Route 
7. C. J. Hughes Construction Co. of 
Ashland, Kentucky, is contractor. 


Canadian Western Natural Gas Co. 
Ltd. Calgary, Alberta, Canada, has 
completed nine new gas distribution 
systems extending natural gas service 
to approximately 1200 new customers. 
The new systems are located in Irri- 
cana, Beiseker, Acme, Carbon, and 
Strathmore, served off the Carbon to 
Calgary transmission line, and Barons, 
Kirkcaldy, Carmangay and Champion, 
served by a connection with the Alberta 
Gas Trunk Company line. 


Cartier Gas Corporation, owned by St. 
Maurice Gas and Consumers Gas Co. 
of Toronto, Ontario, has secured its 
seventh natural gas distribution fran- 
chise in the eastern townships area of 
Quebec. Recent acquisition was the city 
of Richmond. Other franchised but yet- 
to-be-served areas are Granby, Magog, 
Waterloo, Acton Vale, Franham, and 
Cowansville. 


Ottawa Gas, Ottawa, Ontario, has 
completed a new natural gas distribu- 
tion system for Renfrew including 
31,000 ft of various size pipe. Distri- 
bution systems are under construction 
in Pembroke and Hawkesbury; with 
their completion, Ottawa Gas will be 
serving 8 Ottawa Valley towns in ad- 
dition to the city of Ottawa. 


Arkansas Louisiana Gas Company, 
Shreveport, Louisiana, has construction 
under way to serve four Arkansas 
towns of Glenwood, Amity, Norman, 
and Mount Ida. A new 6-in. transmis- 
sion line from southwest of Hot Springs 
to Glenwood has been completed by 
Pitts & Bryant Co., Inc. and metering 
facilities at the Hot Springs end have 
been installed. A 3-in. line from Glen- 
wood to Amity has been completed 
and work is under way on the dis- 
tribution system for Amity. A 4-in. line 
is being laid by Pitts & Bryant to Mount 
Ida and Norman. ALG plans to serve 
an estimated 875 first-year-customers 
in the four towns. 


Winnipeg & Central Gas Company, 
Winnipeg, Manitoba, Canada, has in- 
stalled 41,000 ft of 2 through 8-in. gas 
distribution lines in the Greater Winni- 
peg area. Contractor was Mannix 
Company, Ltd. 
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This Business } 
of a Good Trench} 


Profitable trenching means doing 
a good job in the fastest pos- 
sible time at the lowest possible 
cost. That’s what the Auburn 
Gear-Draulic Trencher delivers. 


Initial investment is low. It is 
one-man operated, requires only 
minimum of maintenance, and 
seldom has any down time. 
Works in soil conditions that 
others can’t touch and handles 
up to 800 feet per minute. Has 
simple, trouble-free design with 
a variable speed, hydraulic drive 
that automatically adjusts speed 
to changing soil conditions. Lets 
you dig from 6” to 14” wide, 
down to 6’ deep. Ask any Auburn 
owner... he'll recommend it. 







TRENCHERS 








Available for Massey-Ferguson, IH Utility, 
Ford, John Deere Crawler and Wheel 
Tractors. Jeep-A-Trench, only Trencher ap- 
proved for Jeeps by Willys Motors. 





ANBNIRN MASHINE WORKS, INC 
ge § 2000 South ‘J’ Street 
AUBURN, NEBRASKA, U.S.A 














Send me more information on the Auburn 
Gear-Draulic Trencher for a Es 
tractor 0, or on the Jeep-A-Trench 
Model CO. 
NAME — 
ADDRESS - 
TOWN STATE_— 
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AND MACHINES LET YOU... 


E-4 Machine 

@ Pressures to 500 p.s.i. 
at 100°F. 

@ Drills 4%" through 1” 

e Hand operated 







MUELLER’ NO-BLO’ METHODS 


emake service connections 
e maintain service connections 




















ne .. . all under pressure, with no blowin 
C ane 

Bay = of gas or interruption of service . . . ecd- 
nomically and with complete safety! 


e The Mueller No-Blo Method has proven to 
be the standard of safety in the Gas Industry. 
Mueller No-Blo Machines are typical of the 
dependability in operation you can expect 
from a century of experience in research, de- 
sign, engineering and manufacturing of quality 
fluid control equipment. 
£. 
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T Machine 
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.. D-4 Machine vi xy DH-2 Machine 
@Pressures to 500 p.s.i. ae @ Pressures to 1200 p.s.i. 
at 100°F. RS at 100°F. EH-1 Machine 
== @Drills %4" through 2%” eS ‘ @Drills 4" through 2/4" @ Pressures to 1200 p.s.i. 
= | @Hand operated Wy he ®@ Power or at 100°F. 
f Hand operated @ Drills 4” through 1” 
mS @Hand operated Y 





MUELLER €O. 
DECATUR, ILL. 


GP Factories ot: Decatur, Chattanooga, Los Angeles; 
In Canada: Mueller, Limited, Sarnia, Ontario 








GEM Sponsor ] 
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FLOW CONTROL ON DISTRIBUTION 
LINES is none handled by new W-K-M 

pressure sealing steel 
gate valve that pro- 
vides a tight seal 
both upstream and 
downstream, and re- 
quires no lubrication. 
The new valve, re- 
cently introduced by 
the W-K-M division 
of ACF Industries, 
is available in ASA 
150 and 300-1b 
classes in a range of 
sizes from 2 to 30 
inches. Valve fea- 
tures a full bore and 
through conduit, and “floating” seats that 
automatically adjust for wear and provide 
automatic relief from excessive body pres- 
sure, and are fully protected from line 
flow. An extension above the handwheel— 
a bright yellow neoprene rubber bellow 
indicator — retracts when valve is closed. 


CIRCLE (1) ON THE REPLY CARD 





MASONRY CUTTING TOOLS have 
been added to the masonry drilling equip- 
ment of Wheel Trueing Tool Co. of De- 
troit. Line includes masonry cutting equip- 
ment having abrasive and diamond blades, 
2 heavy-duty masonry saws, a sandard 
masonry saw, a stone cutting saw, and 2 
concrete cutting saws. New line will be 
marketed under the Truco trade name. 
CIRCLE (2) ON THE REPLY CARD 









Improved 
Loching Sleeve 


PIPE STOPPERS 
OF ALL KINDS 


SAFETY 
GAS MAIN 
STOPPER 


CO. 
INC. 


523 Atlantic Avenue 
Brooklyn 17, N. Y. 
Cable Address: GASTOPPER, N. Y. 











A. PRODUCT PARADE 


> ... MATERIALS — EQUIPMENT— SERVICES . 








GAS-FIRED INFRA-RED HEATERS. 
Nearly-impossible-to-heat buildings can 
now be economically maintained at con- 
trolled temperatures with Perfection- 
Schwank infra-red heaters developed by 
Perfection Industries, division of Hupp 
Corporation. Heaters range in output 
from 12,000 to 48,000 Btu/hr. Unit con- 
sists of individual burners — rayheads — 
combined with controls, ignition system, 
casing and polished aluminum straight or 
parabolic sided reflectors. For general 
heating, parabolic reflector units can be 
mounted at heights up to 45 ft; straight- 
side reflectors are recommended for units 
mounted from 10 to 20 ft heights. Units 
are approved by AGA and Underwriters’ 
Laboratories. Available for use with nat- 
ural, LP, mixed, or manufactured gas. 
CIRCLE (3) ON THE REPLY CARD 















“JET STREAM” REGULATOR for gas 
lines has been developed and patented by 
APCO of Whittier, California. New pres- 
sure reducing gas regulator — named “Jet 
Stream” because of its internal resem- 
blance to a jet engine in design and the 
streamlined flow of gas around the unit 
— features straight-through (laminar) 
flow and positive shutoff. Unit eliminates 
jetting of high speed gas and transient 
particles into the side of the regulator; 
smooth, straight-through flow also reduces 
sound vibration. A hydraulically actuated 
slave piston regulates flow with fine con- 
trol. Unit can be regulated from full flow 
to bubble tight shutoff in 3 seconds; can 
be used for controlling back pressure, 
down stream pressure, for flow control, 
as a dump valve, and as a manually oper- 
ated valve. 
CIRCLE (4) ON THE REPLY CARD 


PRECISION DIE-CUT MASKS. Com- 
plete line of die-cut masking tapes used 
to protect meter dial glasses during spray 
painting, are available in roll form with 
skip-slit pull down liners for extra ease 
in handling. Die-cut mask application in- 
volves only 2 simple steps: Remove back- 
ing from mask; apply to work area. The 
die-cuts are supplied in heat-sealed poly 
bags for longer storage and are said to 
cut labor costs from 300 to 500 percent. 
Any shape or size available, nominal die 
charge for shapes other than circles. 

CIRCLE (5) ON THE REPLY CARD 








INSULATED GAS METER SWIVELS, 
Central Plastics Distributing Company 
has available a complete line of nylon 
molded insulated meter swivels for use 
on all makes of gas meters. Available in 
straight, offset, male and female reducing, 
either galvanized or black malleable iron. 
Nylon is molded and bonded (patent 
pending) directly to the metal. New bond- 
ing process adds to strength of the insv- 
lation and makes it waterproof. All units 
use standard nuts and gaskets simplifying 
storage and setting problems. 
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IMPROVED, PATENTED COMPEN. 
SATING FLUE SYSTEM insuring ade- 
quate air supply under all conditions of 
operation has been developed by Eclipse 
Fuel Engineering Co. Design of system 
features twin dampers controlling flue 
and air inlet openings at the same time 
and by the same operator. Dampers may 
be controlled by limit switches for open 
position start, and closed position for shut- 
down of combustion equipment. System 
was developed to meet the requirement 
of any blast-fired gas furnace, boiler, or 
other heating device for a minimum of 
10 cu ft of air for each 1000 Btu of fuel 
burned. 
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Stop electrolysis by insulating connections 
with MAYCO Dielectric Fittings or Dielectric 
Bushings. Bushings are toughest PLASKON 
nylon with extra-heavy “hex” gripping surface 
(on most sizes)...withstand pressures to1000 bs. 
temperatures to 300° F. Sizes to 2” for gos, 
plumbing, heating installations — wherever 
dissimilar metals are joined. Order from your 
jobber or write : 

MAY PRODUCTS, INC. 
GALESBURG, ILLINOIS 


Manufacturers of MAYCO Dielectric Fittings 
—MAYCO Water Softeners 















































































LOCK WING STOP has been added to 
Mueller Co.’s recently-introduced line of 
500 psi ductile iron Luboseal stops. Model 
is available in % and 1-in. sizes. Working 
pressure of the new gas stop is 500 psi. 
Both the extra heavy stop body and the 
precision ground key are made of ductile 
iron. Body and key of each stop are in- 
dividually ground and lapped to assure 
gas tight closures. Body ports of the new 
stops are tapered to meet the straight 
way of the key — increasing body strength 





LS. and giving uniform flow characteristics and reduced pressure 
any loss through the stop. False ports, cast into the sides of the body 
lon & and key, prevent grit and dust in the gas from depositing on the 
use actual sealing surfaces and eliminate abrasion and damage to 
> in these highly finished surfaces when stop is in closed position. 
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tent 

md- FF ; ne 

nsu- | TITE-TRED is a new scientifically developed compound for 
nits | thread and joint applications that contains no lead, graphite, 


ying or metallic materials. Does not harden and will not stiffen in 
low temperatures. Recommended for applications up to 350 F, 
and for use on flanges, gaskets, threaded joints, and screwed fit- 
tings for natural gas, LPG, and similar services, including ali- 
EN. & phatic and aromatic hydrocarbons. An extreme pressure sealing 


ade- © compound, it has anti-galling, anti-seizing, and non-conductive 
s of characteristics; is a non-soap water-insoluble compound that 
lipse is non-toxic, and easy to apply. Available in %2-lb brush-top 
stem & cans, 1I-lb slip top cans, 5-Ib cans, and 25-lb pails. 
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time 

may 

yy. | EXPANDING EARTH ANCHORS. Grip-Tite Company has 


enlarged its line of expanding earth anchors to include a new 


stem : : ; > > 

vo line that is all steel, 4-way, with asphalt coating. Line features 
ment “flgpiste I 
9 Grip-Tite wing dimples, and deeply embossed base plates which 
n of distribute stress evenly and result in more holding power; and 


‘ful 4-way design that places a greater portion of expanding area into 
undisturbed earth. 
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= — & T oO Ae | Ss ia, ee) Incorporated 
11 WEST 42ND STREET, NEW YORK 36, N.Y 











Engineers, Designers and Manufacturers of 


LP- GAS STAND-BY PLANTS 











- AMERICAN LIQUID GAS CORPORATION 
‘ON 1109 Santa Fe Avenue «Los Angeles 21, California 
{ =— 

gas, BLACK & VEATCH 

ever CONSULTING ENGINEERS 


Natural Gas, Electricity, and Water Utilities 
Production, Transmission, Distribution 
Reports, Design, Supervision of Construction 
investigations, Valuation, and Rates 
1500 Meadow Lake Parkway, Kansas City 14, Misseuri (Since 1915) 
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For full specifications and prices, please write 
Arkla e Gaslite DivisioneShannon BuildingeLittle Rock, Arkansas 














COMMONWEALTH 

SERVICES INC. | ASSOCIATES INC. 

Management and Consulting and Design 
Business Consultants Engineers 

300 Park Ave. 209 E. Washington Ave. 
New York 22, N. Y. Jackson, Michigan 

OTHER OFFICES: 
1 Main Street 1612 K Street, N.W. 
Houston 2, Texas Washington 6, D.C. 











WHITMAN, REQUARDT AND ASSOCIATES 


Engineers 





Design—Supervision—Reports—Valuations 
Publishers of the 
HANDY-WHITMAN INDEX OF PUBLIC UTILITY CONSTRUCTION COSTS 
now in its 35th year 


1304 St. Paul Street Baltimore 2, Maryiand 











APCO PROPANE-AIR MIXING SYSTEMS 
Full Standby or Peak Shaving 


Simple — Accurate — Rugged — Reliable 
Package Units... Starting Service Included 


Applied Engineering Company 
P.O. Box 506 Orangeburg, South Carolina 
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PRODUCT PARADE 


TRACTOR-MOUNTED COMBINA- 
TION DIGGER-LOADER recently in- 
troduced by Sherman Products, is sup- 
ported by a single sub-frame and powered 
by a common hydraulic system. New unit 
offers maximum flexibility in both exca- 
vating and earth-moving operations. 
Loader has a breakaway capacity of 5000 
Ib and full lift capacity of 2500 lb on 
Ford Industrial tractors. Improved Sher- 
man Panther digger has a reach of 18 
ft at grade and 12 ft below grade, delivers 
a digging force of 19,250 lb, and can be 
completely detached from the tractor in 
2 minutes. Exclusive Sherman circulating 
power system, which operates at a pres- 
sure of 2000 psi and is rated at 15 gpm 
at 1750 rpm, permits simultaneous oper- 
ation of digger and loader. 





RIVIERA GASLITE features new style 
hurricane chimney. Eighth and latest in 
Arkla Air Condition- 
ing Corporation’s gas 
light line features 
unique styling — a 
decidedly French in- 
fluence with petite 
lines and an abun- 
dance of clear glass 
— and a specially de- 
signed hurricane- 
type chimney with 
Ornamental brass 
gallery. New model 
is 19% in. high, and 
11% in. wide; is furnished with an 8 ft 
post and provides from 75 to 80 candle 
power. Is available for operation on nat- 
ural gas, LPG, or manufactured gas. 
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Fe | PIPE DETECTOR. Latest addition to 
Goldak Company’s line of electronic de- 
tection instruments is the “Signalmaster” 
unit which locates and traces pipes to a 
depth of 18 ft. It can also be used to 
measure the depth of a line, and to pin- 
point valves, caps, risers, junction boxes, 
etc. Completely transistorized, unit is 








lightweight and requires only small flash- 
light batteries for power. 
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FISHER GOVERNOR COMPANY'S 
pilot operated gas regulators can now be 
set remotely by using a series 606 Kixcel 
remote control drive unit. This electric 
power source turns the pilot’s adjusting 
screw either for an itcrease or decrease 
in the reduced pressure of a system. The 
drive unit is controlled from a remote 
station by means of conventional tele- 
metering equipment or by a d-c control 
signal supplied from a polarized signal 
transmitter. 
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TrenchSAW—New trenching too] manuv- - 
factured by Auburn Machine Works can 
cut a narrow trench M 


improve gas meter accuracies 
without any changes in index gear ratio 


or standard parts 


High flexibility, low differen- 
tials and superior performance 
proved in both service and 
laboratories are built right into 
Lancaster diaphragms S-7-L 
(and S-700-L with carrier wire 
and gaskets attached) for 
Sprague 1-A Gas Meters. 

There’s no cloth lining, no 
fabric failure . . . gas meters 
can keep operating at the speed 


they were designed for! No 
need to hurry up meter wear. 

Lancaster’s superior synthetic 
materials are also available in 
these diaphragms: C-1-L for 
#1 Ironclad, O-L for #0 Emco 
and #1-L for +1 Emco Meters. 

Increase meter accuracy... 
without increasing meter wear 
—Order Lancaster Synthetic 
Diaphragms! 


“a meter.is only as accurate as its parts” 


ancaésev METER PARTS CO. 


Manufacturers of Quality Parts for Gas Meters 


POST OFFICE BOX 378 


LANCASTER, OHIO 


of approximately |- 

in. in width to var- 

iable shallow depths 

for laying tubing. 

+ conduit, and small 

ma. gas pipe. Because ol 

F small amount of dir! 

~ removed, trench can 

be easily backfilled 

with an ordinary gal- 

_ den rake without un- 

necessary damage (0 

lawns and garden 

| areas. Powered by 4 

portable high speed. 

two cycle chain saw engine, unit uses 4 

digging chain equipped with specially de- 

signed digging bits. Chain is driven from 

the chain saw engine through a step-dow! 

drive to obtain the proper speed for 

trenching. Boom is adjustable to obtail 

the desired depths; deflector shield pile 

the dirt to one side of the trench. Com 
plete unit weighs less than 70 Ib. 
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